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© "BtIT THEftI WE WERE, in the 

Siokers" whi;n torficd-D num- 

ber iv^'O ripped incti u\ wiih □. tur- 
ri^ic expiusion. tr;>tnnil>% wc were 
in utttMT diLtkites-s , . . ttiipped by 
[iib Iqs, cb^t i ^ n d k»L k e rn erasih i 

a bone usr E^fspe ^iccnicd impos^i- 
hie . - ^ uncii t remembered my 
fliiKhlii'ht. 



A liut npiiliiH dV Fr^nliC. 
□ ivliji^n, Trar«, H9M SfOli«, 
$tfik«r First Clan an tfia tor- 
pedvtd H. M. S. Aijplrtint. 



O WE EXPECTED 

a s^ff&n4 Torpedo co 
strike the wounded 
nritish Cruiser, iixijfru- 
isvQ of tlie boys 
and I would never has'e 
scrambled below to 
iiLive a few of Quf be- 
longings. 






‘iiS'TU'r 



Tfrf -u-ti-jnd |je di r^ghiet-fJ of CompfiNyi InCm 



^ ^^WITH THE AID of that 
Li^hi, we maEiagcd lo 
our way, daicd. 

ID ihe boat deck, 
captain ^ave 

abifcndpn ^hip, 1 never 

forget what might havt hap- 
pened out there on the Atlan- 
tic had ii noi been for my 
fJa&hiJghi and 'Eveready" 
Jresif Dated batteries. 



NATIONAI. CARDOH COMPAKT, ENC,, 30 EAST 42 nd STREET, NEW YORK, N. T, 



Unit Unioil Cfl-rb^d* C#fb^»n Carp^rQtr^n 
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Better get your Figuring Chart note . . . 
Sec where and hoiv you can save! 







CENEMi MOraRS ACCEI»TARCE COAPOMTIQN 

Bnudiff-qr^ Hbw lT4rk 

flitf c&py fl/GMAC Flgunag ^tir 

□ CH^nOiET D HlfitlAC □ OLDShftOBILE U BUICK G «UfMiUC 



HoBlil- 



^ddru^ 



Counly 






^U.S.A. 



XKi m Onm 



Y ESj there’s a difference in time-pay men t 
plans just as there is in cars, And a Simple 
investigation wil] socin stiowyou the ftnanciTig 
Suited to yOur partieular needs. 
Why not send the coupon below' and get a 
GMAC Figuring Chart? It gives you all the car 
financing details in dollars and cents ... telis 
you exactly what you get for every dollar that 
you pay. In a few mmutes at liotne you can 
figure your whole transaction — based on the 



number of months you want, and the amount 
you wish to pay each month, 

TheUj compare various finance plans to see 
what each, one offers* -.to see just where and 
how you can save! 

Notice, tooj that the low-cost General Motors 
InStaJment Plan includes sound insurance pro- 
tection for your car. 

But judge for yourself 
today for your Figuring 



C^^fVTv{ft^ Pwstiiacr OMimtiih and Cadtilai^ firn. 
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Never too 
to be 

Good Neighbors 



lllERE are a lot of ivorkcrs in the 
Bell Syfltem — aljout 350,000 of them* 
That^s a big family and it likea to be 
a friendly kind of family* 

Whether it be the installer in ihe 
house, the people in our ofliee^;, the 
Dperalora or the lineman on the road^ 
aide helping to rescue a stray kitten 
for a worried youngster, telephone 



workers are close to the public and 
the tradition of the job is helpfulness. 
Even in these days, when the needs 
of defense place so many sudden and 
iucreasidg dcmandB on telephone 
workers^ they are never too busy to 
he good neighbors. 

Bell Telephone Sysitcm 




D. Aecf Natioarkf. S £o4-t^n Ih»yiisht -Sacitn^ rfitwii-) 
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Giving Atoms the Third Degree 

D ADIUM costs more than S700,000 an ounce, and an 
^ ^ Crnnce is about the size of a. large pea. But if a 
hospital should misplace so minute a quantity as one 
SO^millionth of an ounce of it^ the sensitive nose of 
the “radium hound*^ would spot it. Ttiat is one of the 
scientiRc wanders described in a November article by 
Dr. L. W- Chubbj Director of Westinghouse Research 
Laboratories. Another is the Geiger Counter, with 
which medical scientists follow radioactive salt 
through your body and botanists have seen plants 
manufacture sugar in the dark. 



Bomber Challenges Battleship 

CINKING of the Bismarck and aerial invasion of 
^ Crete have not convinced navy men the battleship 
is obsolete. They still call it our first line of defensei 
but insist on coordinated sea and air power for vic- 
tory. Read a Navy officer's appraisal of the situation 
in the November Color oto seotion+ with its eight pages 
of fighting ships and planes Ln color. 



Next Month 

OT many men have the cour- 
age and enduranoe for un- 
derwater fishing. It's a beautiful 
world, deep down there among the 
tall kelp trees and exotic sea life. 
It^B also thrilling, if your oxygeri 
lasls and you get back to tell to 
wrestle a sdx-foot dogfish or spear 
a shark or gi-ab an armful of lob- 
sters and abaloneSr Only about 50 
swimmers along the southern 
California toast go in for this dan- 
gerous sport. Some of their ad- 
ventures are told in a November 
featuvep “Submarine Fisheimen.” 

Invaders From Space 

I^EEP your eyes open for me- 
teorites. A good specimen 
may bring from a dollar a pound 
to its weight in gold, and they 
come in any size fi'om pebbles to 
boulders like the record fiO-ton 
block of iron found in Africa in 
1921. An article next month tells 
of science's interest in these in- 
vaders from space, how to identify 
them, what to do if you're nearby 
when a meteorite hits earth — pick 
it up; it's probably cool enough. 



Don’t Be Robbed 



T IVING costs enough these days 
^ without having to support a 
pickpocket or petty thief. Be on 
youi- guard! The ex^racketeei's 



have gone in for shop-lifting, 
purse-snatching^ confidence 
games and the rest of the small- 
crime category. One pickpocket 
even trained his dog as an assist- 
ant. Take a tip from a November 
article^ and “E>onT Be Robbed/' 
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SAVE WITH PYROIL 



Naticnal emphasizis the necessity for 

conservation in <sur daily living and practices. 
Gasoline, oil, metals^ are basic things upon the 
availability of which the defense of oar country 
depends. Guarding against the wasting of these 
becotnea a direct aid to the needs of our country* 
The sole purpose of Fyroil is to save- Pyroil 
saves on engine operation: oil and fuel do morcp 
go fartherp last longer with Pyroil. 

Pyroil saves on engine wear: metal parts do not 
coiTodOp become damaged ^ wear out so quickly 
where PyroU is usedn 

Pyroil improves engine operation: makes your 
car run betterp last longer. 





Save with Pyroil! Try it today. Use it regu- 
larly, At service station Sp garagesp accessory 
stores everywhere. Add merely ounces to crank-^ 
case and tq gas tank. Manufac- 
tured and Guaranteed by Pyroil 
Companyi W. V. Kzdderp 
’founder, 510 Pyroil Bldg.p 
La Crosse* Wisconsin^ 

U* S. A- 



DlSTRrBUTQRS: 

CHECM MMO mail 

for rmfM- 

CMILI rUlTL, 



Cn^PANT ; 

I'yrn tl Blilic., LaCr^tFPr,. | 

PlAAiR t*U kid iTior^ mhtmx Py^ctl— how Ai | 

Fttt Bv^Alct AnHwtr*+" «t mi, | 

Ilia. I 



t □ SHraJ <dcY«Jl# r-oiir plBn fof 



I Nimp 

I AddP*«*, 
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WHERE-TO-BUY-IT INDEX 

Wh«re nn- naniB and addnan eppiar di-fecriy under 
nn iiami ihe product ii npi btli«ved by ui to b« 
coimntrciaMy ctvailobl* 

Rubber heal and ltf» lavfr ninnen„,„„„.,„,„._ -4 

Timinj ineitr miachfd lo gurdtn ho*t. 4 

W, C. 9^ Johnson &Lb Sennff. TexHd 

3*lf-«vnptypng u*h tray for car window.......... 4 

f ontJu: Mdtor DL^LsKdel, Poditlac. MLeh, 

Crystal glahe \^r^% crowd to lOUnd ttuck................... $ 

Inc.. 3m E. Sltht Hew York Clt? 

Glid*r lifftd BOlily by two man . 5 

Automatic timar for any elaElric appllaniw 5 

MUl€r Mrg. CQ.. 333J BtfFH M*v/t AVr,. ChtCAiQ 

AAcbilft bakar turns &u-t branci for omty.. .,...„ A 

Rubber <amiiu-Aaga luiti for 4 nip*-r».. 4 

3pacia| fork for corn-on-cab............................................ ^ 

n^LUrd. it Cd.. IMl rtaukUxL OoLuubus, OtUo 

Lrfnovlng suit of inflatid rubbar. 7 

Dummy antitank gunt mnda fram junk parts. T 

Aibistoi wings pralvct bant frem Rra. 12 

Powdir in infiar tuba alimiiwtat car ilalk 12 

Utdte4 StAt-tA Rubber Ci&.. R«lccfckltf OtotelTp Nrv City 

Officort build holler gun st^hl for $6.3B.„ 12 

Airway baaconi viiibl* 20 milts 13 

Ropic^-Rra ontkiircrDft gunt pour ^-sm plant..... 13 

Flama thrOwir for individual loldiar 13 

Talovisian and radio patrol For isa propaied..^....,,..^... 14 
Army teni slova burns coal or woad -,r-.rrr.rrrr....-.r-rrr— 15 

Wind dfifla-ctor on aulo wEndaw reduces ranr...^ IS 

Mfg, CO., m A. or P. Bldr.. anud lUpLds, Mich. 

Nun^spin plari'i salo-ad in twu houri 16 

General Aircrell Cu., LoweLL, Msa. 

Mobile 135~millimetar Raid gun.... 16 

500-ton roter la expand power far defense.. 2S 

Self-propelled artillery la cambol lnnks....,.„,„„^. 26 

Mobil* floodlight unii for oirflelds 27 

Mid-chnnnBl floal saves R.A.F. fl'nrs.............^^ 27 

An-tifnnk scout car bos iKrea mnebin* guns. 32 

Tranioarent rowhaol mad* oF pidstic......... . 32 

Scbcuer Art Metal Mfffr COv, 30T W. Sflth St., Nsw York City 

5t«et tape ia Foot rul-* exieudi three feel 32 

Bnllard it Ca., IHI rrsnklkn Arc-., CVriucnbus, UtUD 

Mud pius asphalt makes waterproof hame... . 33 

AmcTlcBD Bltunfiulfi- Cdl., 6Q3 Standem OLI Bldf.^ li«. Anaelcs 

Warplane held in leaih far Are power test 33 

Infrared lamps dry negatives quickly. ..._... ..... 33 

Webuh Phbtdlarap Carp., ntdcitlyh, Ef. Y. 

Two-way saw whh phlol grip 3B 

Btflbfaliw Hardwnn? Co-, IS W. Van StiTran St., Chicaso 

Ploltic form reduces dretsmuklrtg time. 

aLwr Seeing Msdiiric Cd.. -14^ York CItf 

Vanity with mirror hung on doeel door.,„„,„„„ 39 

CanoD. FlTl*. eceU it C^e.. Chaesfo 

Calorad ink farecastt weather. 39 

Lewis AdJeer, ^ CcutB St., SnKili]rn, N. Y. 

Folding music stand Set up qvkkiy..............;..... 44 

£L A A, Setmer, Iiic.^ ElUisn. Ind. 

Ploitici remove loir from sen wnler..„ _._...„ 44 

Nail point screw driven wUhoul drilllng.rr.r.....r,-r..rrr.... 44 
F. AnnoD. ar., i13 a. T9th St., Chissio 

Air view uF MDunt Rusbmor* monument.^,,. ..„.„ 4S 

Versatile eompUurkd viso 45 

Atlbd Frau Go., KsIbiqbkk]. MJeh. 

Rolling Down to Rio 46 

Lnwn slond fur serving drmks.... 4B 

Oe4l Koch Sdee, Tnc., Sv^ar^id)]*, tnd. 

Simple drill ihorpaner laves broken drills 48 

LLndra-Shappairct Co., 33 WBdt- M St., Naw YbTH'Clty 

Weather maps sant by fctll wir*.. 4fl 

V«rsatite picnic roaster 4H 

Cexsen, FLrka, Bcott £& Ca., ChLcBBO 

EUctrk 6y«i mooiur* high jump... 49 

{Conrinusd to page 6A^ 
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DIE5ELECTRIC 

PLANTS 



1747 Oakland Ave. 


WITTE ENGINE WORKS 


Kansas City, Mo, 


* LARlSE&lr BUtEDEH OF S MALI. DIESE LS « | 



A WITTE FOR 
EVERY NEED! 

3to30KVA 

4to40H.P. 

MANUAL, ELECTRIC 
or AUTOMATIC 
STARTING 



MAKE EVERY DAY “INDEPENDENCE DAY”— by inatalUng your 

own power plant. Any business that uses power 800 or more hours 
per year or whose average monthly electric light bill is $35,00 or 
more will find it worthy of full investigation. WITTE Diesel Engines 
and Diesel ectric Plants actually pay for themselves out of savings. 

Installation and operation is simple — an ordinary mechanic can 
operate and care for them. Uses less than pint non-explosive 
inexpensive diesel fuel per horse power hour — produces Electric Light 
and Power for Less than Ic per kilowatt hour. Available under 
F. H. A. terms, NO MONEY DOWN AND 36 MONTHS TO PAY. 
Fill out coupon and mail today. Our nearest dealer will give you full 
information without the slightest obligation. 



WITTE ENCINE WORKS— iI4T OAKLAND— K. C. MO. 

KtllD OF HURineas? 

PEAK LOAB BEMANQ7 

AVERAGE HDMTHLV ELECTRIC BILLf 

RER4ARK6 



NAME 

ADDhC$$ ^ 

CITY STATE 
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Astonished 

actually means thunderstruck 



W HEN w* tratfl our EnKtilh word back 

thr-ouch the Middle Eng^lhh a^fioniDR and Old 
French eslonsff we find ita original »o\irc« in l-fltiri. eJp 
combined witb. fonpre, thnode^f-” Tbe firat 
msaninf^ of aaiattish waa 'to Htuiip^^ '’’to re-nder i^nie- 
Hfl by A Ihunderbolt or a blow. But tho word h^i 
loit lit physical significance and HOW lUElE^Sts ^r&at 
fliuprisB, sudden or wnnd^- 

To ianttslij^ is t-0 torment with the punishment of 
Tantalus ai told in Gr^k mythology. Z>jjasrer literally 
means Stars are against you.” 

These are a few of the thou^nds of intd^Stin^ wi^rd 
origins gtTen in the iinabrid|£ed Merriam-WebitErp 
WEPSI^R”$ NpW iNTBSEfATJONAL DlCTJDNARTp Second 
Editinm This great reference book providei a wealth 
of general information. It contain* ^00,000 tritrie^ 
122^000 moro cnf^s than any ctber dictionary. 12,000 
terms inustmtod^ 3^,350 pages. WARNING: The Only 
genuine Webstar js the MEHRlA.M-Wsbstor. Look for 
the Mertiam^Wabstor nome and circulsr trade-mark on 
the caver Ask your book dealer to show it to yoUn Write 
for free illujtrated booklet of intereiting word origins 
to the publishers, Q. At C. Mettriam Company, ^47 
Federal Street, Springfield, MjiesAcliuietti. 




WEBSTER’S 



.....JNARlf 

Seconil Edition 



A-ittl. C^ipyrlJillt. Iflil, hr n. i Cl. ■Sfrn-Jnm Co, 

the Genume Webster 



(Con tin usd from page 4A] 

Two-pii-ce ikit for porDchufiiti — i9 

Feldbenling becomes popular ipiiri SO 

Mboat COrp.. ta-OD- Hunter Are., Lang Ifllend. CHljr, H. ¥, 

lamp guard lackod by rubber SO 

fiBlEfiisra ElHtrle ce., lac., Gnc; ate., Broetljii, H. Y. 

Adjuetebla choir raised by emending lege.. 54 

RotbI MfrtBl Mffif. Co., 1:5 N, MlehJjan At#., Ohicufo 



Lektixilite Carp., Part Are., New Yqr|c City 

lirnfoot IcKom stive modst 54 

Vibrnlur shakes bridge to niiofrura strain 55 

"No gulp" feeding bowl for dog.......^^ 55 

D. D. mt- C4>, A 300 LBt#aid«, Dievciand, Ohlu 

Aff and flsm* welder usei ItO veils 69 

fitebbtos BBidTiir# Oa, IS W. YOn Biit-dd, Ghleage 

Aula lire* modilod In clay...^.._„ 4 O 

Automalic-fled -ipace heatsr 60 

Self^SCiALag Btave in FutoM^c Cerp.y IZQ B. Leslie.. G^^csio 

Holder for Ipatting bun* 60 

White, Hth FIewt, MsretiacudlA^ Mart. Glileaie 

CamOuflags with lightm^may end hlackoun 6l 

Tbe Wprid'ft Mosl Dongerous Oamo-,. 62 

Altiludo fiyer* rid blood of nliro'gen 64 

Pofictt bohind lio concoolt moniy, sic 64 

'^ChuHflt proctk* jump* from dummy fuielagi 65 

"Cold >ar^' wolds r futit thin metal parti 65 

SEbIiE Feed GEneraUKT Ca., RldnjiLoud, Itud. 

Roof louvers permit attic I 0 "hrsalh-*''.„„. 65 
IdolLt Weldiat Ca.. 33^ C^rroJI Av#., C^hlngo 

Itango (ooln with Induction <urrsoh..... .... _.J. 70 

Mandcc StsTC Cu., 23T JBckfQDVlH# R4. , Hatbem. Fa. 

QukklOnd not dangsruus 70 

Hoe mokes five tuols in one 70 

A- A; A- M£|. CO., 141 H. Calir^rnsq. AT-Cr, Chlcs-BO 

Puppet actors for film carleon* 7T 

Emergency shower prolecti workmen 72 

Speaknma Ca-, WUmlnrtun, DalBWBTe 

^'Eteclrk organ" simulates nnry initrumenl. 72 

Drill-pr*it vbo holdi fiat or round itock...., 72 

R-O Freducta Cc.. Bemisin Harbet. iiith.. 

Twin mirnprs on toll sle>nd 76 

CerWHa. FUl#, ecott * CO-. Chicftio 

Joint tnokee long studding from short pJecss 76 

WcyirrhBeiiieT C-9>, MlnnDSE>a4lB, MJnn. 

Touch-Up colort for friONh fodory shades 76 

Dupltcelur Produces Go., Inc., dSST B. Michlsao Ave., Dhlcsga 



Ta# RiibberoLd Do., 5D0 Filth A-ve.. New York CLiy 
Ignitron ^"traffic cop" ipeeds aluminum output............ 77 

W«tln^hoU*t Eleeine * Mf(. Co., B. Fltteburih, Fa. 

Auto supply "ccrfueria” truck...... 1...... . ............ 77 

No,tional airport rash on filled river hed 76 

Fire extinguishers tested with ponoble pump..,, Itp 
AsnefLeen-LsFrsnoc-F^BinJtc CoFp.p Hralie, N. Y. 

Spelling game dials piclure of obfect 80 

Csde^lllli. Ina,, UUi Floor, M&rchaadlu! Mart. ChLcnic 
Phofo tdenliflcalion card mode wllb camera.,,,..,,, „. h..-.. SI 
NetlOUAl Fh«-to T4rnli(y Cerp., fiN fi. IdIdUiBD Aw., i^Lnio 

Paper sleeping bog fdt camper,.... 6t 

The JaLOi Co.. 635 ^ "ET' at,. WamLntton.-^r^jjJtAJT 

Toy U-boat firoa al target, ..^61 

Scars Roebuck ± Co., ChJosio Q 

Flexible rotary landing diak........ 85 

W. W. OreJUiotr, Int. SJfi W. Ccngre*s 8L, ChlcAgo 
AsbestoE-Eement Strip thinglei.,... ....................... ....u..... 86 

a&bBS-tfefiVSUO CO., 32 EMt 4dth 31,. Ht:p YoA CUF 

DcKit reck held nn top of cnr............ 86 

7M-0-Glip Co., ^23 ENtfflLt Are.. Toledo, GtUo 

Army camOufioge applied to Qtdtr.., 87 

Stretcher nn wheels tawed by bkyclilt, 87 

Attachment helps mower cut crab grasi.....L........... 87 

Cnb Grass ElioLLruitu]-, S6-H- llTtta St. Rktimatul Hm. H. Y. 

Radio guidei targel beat for Ortitlery praetkOr..,, 80 

Anchor real far rowboat.............. 80 

Anch-wrcci, Addeo, 344otilaiii^ 

(Ccntinued tu page 8A) 
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How Big Is YOUR PAY-CHECK? 




If you earn under ^3,000, 
Higher Accountancy may 
be ihe answer for you 



I ^HE size of my pay-check? What b^ness is it 
I of youi^?'^ Perhaps that's the hrat reply 
comes to yoiir mijid- 

But — stop a moment. It really is oar busirkess — to 
help men just like you. In fact^ it's been our busiiiesa 
hem at LaSaite far 3Q yeais^ 

If your pay-check isn't all that you^ like it to be, 
why not consider accountancy? Why not becoine 
a mem her of this well-paid and reapccted field? 
Why not, in shorty prepare yomrsctf to earn real 
money— insure a good homo for yoiir family — a new 
car — an education for the growing youngsters— a 
bank account for a rainy day , , - these and many 
more of the prcdoua things in life? 

Maybe you're one of those ever hoping for ^'breaks” 
that will give you a higher standard of living. Yet 
that's precisely what most of 30,000,000 other em- 
ployees in this country are doing. 

Not all of them* of course. Here and there you 
find ambitious men who aren^t depending on luck 
to carry them ahead, They^re following a tested 
path Id increased earnings — leaving nothing to mere 
chance. They're iraming themselves for better jobs 
—every week spending a few hours in serious but 
interesting study at home. 

Some day, as eKpert bookkeepers and later as 
acmuiltant^ these detennined men wili have stand- 
ing and a considerably larger income — in a profes- 
sion that pays and pays well. 

Why don'^t ymt do as they are doing — take ad- 
vantage of Labile training? Even thou|^h >X3U do 
rw>t know the fundamentals of bookkeeping now — 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 

Perhaps you*re a^ckig yourself, "But don't these 
others possess natural Milifj; that I lack? Don't 1 
need a special talent for all this?" 

Ask rather, *Tf I do my part, won't / get results, 
too?'* 



ing, Auditingp Cost Acconmtmg^ Jz^ustne^ Law, 
Organization^ Management and Finance. The train- 
ing — complete and intensive all the way — takes you 
right into C.FA. coaching if you desire. 

LatcTp when you're an accountantp it may be 
possible to go into business for yourself as a public 
accountant and independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that which 
you draw now^ 

Write for this FREE book 

If you're lired of pinching pennieSp investigate ac- 
countancy and LaSalle training. There isn't a faster, 
less expensive or more convenient method to master 
accountancy. Fill in the coupon and mail. We'l) 
send you our 64 -page book, "Accountancy* The 
Profession That Pays.'* 

TheUp when you read all the facts^ you yourself will 
be able to judge best w'hether you have the will to 
study and apply your best ellorts— toward a more 
secure future. 



You willt For all it takes ia in- 
leliigonce, serious study and ^rork 
— not genius. Under tlie LaSalle 
system you solve problems by sim- 
ple steps * . , from day to dayp ns 
an expert accountant does. You 
use the same basic prindples. And 
when these problems become diffi- 
cult and puzjle yoUj you get coiuisel 
that could be matchm only through 
personal coaching by a battery of 
experts in a big accounting house* 
In a comparafivcly short time* 
you train yourself in Elementa of 
Accounting, Prindples of AocounL- 



I LaSalle Extension UniveisitY 

\ A CooGJsponilence Institution 

I DepL Chica^Op III. 

I I want to earn a bigger salary — through acSountanty training. 
• Send me, without cost or obligation, your 64-pagc book* *'Accoun^ 
J tsmey,. The ProfeSsioil That Pays." 

I 

I Name * - . i ^ 

t 

I Present Poatiou Age 

1 Addresii . . ; City 
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$10^ SAVED per dollar 
spent— a fair average 

for SMOOTH-ON No. 1 



Look down tho illus- 

tr.3tiTifr SOime of the different 
kinds of leaks that can be 
sealed by Smooth-On and you 
will get some idea of the va- 
riety of ways in which 
Smooth-On can save you 
irmney. In many a home a 
aimpla Smooth- On repair has 
avoided a costty bill for new 
partB and replacements on 
heating ay stems, water linesp 
and apparatus. 

On innumerable small Jobs, 
too — the breakages, leaks and 
loose parts that happen right 
alang in every household — 
Smooth-On can save you an 
amazing amount of money in 
the course of a year. That’s 
why a tin of Sniooth-On is 
considered just as important 
a.s a hammer or screw driver 
in homes and shops all over 
the country. 

FREE 

40 -Page Handbook 
5how$ How 

We hti%'C prepared a. f-nnnifl^ prjijc- 
t.k(?nl repair manu3.E dci^cribing 
injilpeEiioui^ and moucy-j&aving re- 
jniira t.hat you ran do 
Wrnooih’^>n, Many of ilie bin fa in 
this bcmklet aru iju-t [iiibJi^hed el30 
where, and yon wj]L find them 
iniiiicDfiely h&lpfLiL Tn obtain i"our 
free copy, Rend ua tti& coiipoa 
ypur aamo and &ddrcaa 
on a postal cardlr 



SMUOfTHW 

CEMENH 




Molar Ur^toil 

Power Plant 



Cict finiDOth-On 
Ko. 1 in 

7-oe., l-lb. or S- 
Lb. Una at neOT- 
c a t h ard w arc 
B+ore, or if 
ncct'^auiy direct 

Irom IJ0. 






Pipe Leaki 




Boiler Leafc$ 




RAfllaloT Leaka 




llg 

if 



Fire Ffit Luki 




Sjvuikc l^akft 




Tenk Leeks 




Furnace 
Gu Leeki 



SMOOTH-ON MFC, CO, 

Dvpt, 17. ^74 C^unmualEMW Av«., 
Cltyn N, J. 




PLl-u^l' 5e?ncf Snich*tlk-On ropiiJr book. 
Wnmc . 

JtlS'L'SB 

lij.41 



{Cofihnuod from page 6A) 

Dunoon mold lor concrete bomb iheltor.. 91 

Con wo4f« fuel at high ipetdi 91 

Revolving dJal on pancil ihowi brEdgs -uore 95 

Apex PrHluetA Ccrci., W. 34th Bt., Ntw York CU/ 

Double 40dion evp hold* *h*^ on glou ... 95 

Duinit Book Do.< 5^ W. JBokeoa BJtC., CrhioA^ 

Soldwr"i moil filmed end flown home. 95 

Rubber-covered wall rack for eyiglaiuc...., 95 

EittuberkOrk Ca,, N, CJCe-to Ch|ita|o 

Fonnel-thoped fobncco pOoth 96 

Itad Riea 5t Co., 71 W. Monroe St.. Chia-EH 

Speaker For deik, wall or panel mounting 

Jtmtn Radio Mfs. Qo.. MDl Latajsde Ava., CtiEcato 

Ai^iojnotk lino voltage rogvUitor.,.,.„„„„„„. „139 

ClaroQtat Mfi. Co., 395 N. «tti SL, BroekL^n, fa. V. 

Portoble receiver ha> rechargeable battery.. ..139 

□tocraJ EJecIrlf Co., iiTd Lexloaton Av«., New Yark CLty 

Dattpry-ope^tatad t%nbl gianaralora 139 

RH-dm Corp., 3t3l MllFunkcD Ave,, Chkeavo 

Wave meter for abort-^wave bondt... ».I39 

Bud RbdLo, lue., B393 Cedar Avc.. ClevelAQd;, Oblo 

Radio receiver for hoaeball fartt. .-......^.....14^ 

D. A. PajchEj^r Oa,, MercfelandBc EMkrt, CtiLtaid 

Combinotion rodlo comport and receiver, 

HalhCTvftcxs, lno.H 3S11 Indiana Ave., 

Three-band avjoltan portabTe t4D 

LiBBr AvIb. Ido., Ds-jton, OtUo 



Craftsman and Shop Notes Index 

AKTS AND ARriStS 

Toy mognet hoklK brush in cleaning fluid 106 

Shadow box aids ortht „„,„..,...„..._„..,_„,.n3 

Yardilkk leaped le prevent dipping-. 

Watl cabinet front forms drawing table, „„„1 47 

AUTOMOTIVE 

PiCton ring hnldi chamois in fonnel .133 

OiUtov* for garogo. - „,_,...„155 

Sttpi an iQktgoie to enter truck. 157 

Woming bell prevent! humping rear of garage 157 

Frklian tfOp for gornge dOOr4,..,,....rrr.rrrrrrr..xrrrr........n.-...157 

Safaty her for baby'i auto feat ^J5D 

Ttiroal tight to chick bottfry...... .....150 

Opening «ni of anlt-Freeie lolirHon....... .....158 

□ pass maps hold Irouiar cu^ off car floor........ 158 

Oenorator brwih itopi notso — 158 

Handy f park-plug tlaoner ,, 159 

Scouring pod cleOnl windih laid... 159 

Beie to support warning flag ........159 

Cranknie draining container .....................—.-.1 59 

Inslfllling truck radiatori ^.....159 

Cretpor hoadrni holdf coHea waito-p-pp..,, 169 

Volve-cor* tcrewdrlvtr 150 

BOATS AMD DOATINO 



Sailboat boom shaped like l-beam- -..r-,-.,n,,prr..pr ......106 

RamOvoble footrest for rOwboat...,. 113 

Endless boat-ieol pod olwayt dry ..118 

boot anchorage mada from tire rim.. ....124 

Boot seams caulked with tracing wheel .138 

CAMPINO, HUNTING, PISHtNG 

Malal stake holds teni or umbrallo 99 

Fiihline guldai ef bamboo ...,,103 

Candle floor tump for tent ...113 

How to fio hlgh-lop shoH ............TI3 

Emergency tent 133 

FARM 



Silencing noliy electric water „..,f03 

Tin can It bandy garden tool 11V 

Hook hofdt handle of grain botket... ...........145 

Iron pin aidi in iteuilng croticul taw. ............,.^145 

Oiling metal bottom of groin elevator...... ........X.....154 



(Conlinued to page 10A) 
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Yessir, !’■ IN A CLASS BY MYSELF! 



ii 




Yessir, trnel Ever since I enrolled for apceial 

training with the Internat tonal Correependence 
Schools, I've been ^in a elaes k]r mj-fielf.^ Because 
every S* sludeui: la really a qne-man class. Hi& 
classroom is in his own home^ and there arenY any 
slow-pokes or dunces to hold him hack! He gets 
persQTialf iiidividual in^fruefion/ 

Maybe that^a why it takes only a few’ manths lor 
many L C. S, slndenta to get specialized training that 
*pays out’ in promotion or a fatter pay envelope. As 
a matter of fact, a few weeks after I began studying, 
niy boss noticed the improvement in my work — and, 
since then, Fve been given a more responsible job- 

"Right now, of course, there’s a terrific shortage of 
trained men in industry— and if youVe as smart as 
I think you are, you’ll mark this coupon and mail iL 
And I don\ mean tomorrotv!’* 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

CELEBRATE 50 TEARS OF SERVICE TO AMBITIOUS AMERICAMS 



eOX S61i4, SCKAHTOK, PEHITA, 

With ay I cost or obligation, plciise gicaJ me a copy of your booklet, Wias 

and Wbyp" and full particulars about the course wbicb 1 have marked Xt 

TfCHNICAL AND INDUSTRIAL CDURSES 




□ A^tIcoEerjemi □ Air Bnlca 

□ Air CrvDiUlJLiaiiic 

Jj/mflini 

□ Ar^iRv^iirml Dj-bIeIjic 

□ ArcliLtMZIura 

□ ALltD rUflitB TiUia-fclc 

□ AlNtrt Twf*BkJiNl 



□ -Ol^Q^trutiiic uu3 E-iuLaIIeic 

□ CotCoa 3 ^lMNiurM« 4 uriH< 

□i iJbwL EbcLum 

□ eiHTtriiwi I>T4rUDC 

Q ElaetiiicMd. Eofinwljic 

□ ylAttria LJMljiiA 4 

□ FVpuiwIt^ Wurk. O ]Tf«i 






□ Avulkm □ AvUhLkifi. UuSuM □ licit TmlmiaE aS MiWi 

Q BoLIap 

D Brkj|D EniiiK-Hiiii 

^ Cfa«rBLiR5¥ 



g ^rnctnwrliii 



g lfacw numJa* 

l.ihUESUVtivi r^LlMf 



J Cati MLnim 

□ OaQiinta enciDBMrJAC 

G ABfiQDDlLac n >ilTiE4:kJiic 

P l^f^Ui^viFjn^ 

□ Biidi npw C niirTM ^ aBifaiw* 

□ BibAfww [LlflnHiTfTi'AnE 

□ Cu-tHLEiUkl □ CilTi] Bbtvibt 



3 Mh]! in lit 

i 



□ MuiLMi ISiiffinBL 

□ IWiJci* 

□ M-BcluiiitiL EoiiiiBarlac 

□ .MIjim VoFiaiiMi 

□ NirisiU[>a 

□ Filtdiaaii&.lii< 

□ Pbi|u-in«^ p FELlUltbl* 

B FoNiltrf- FAraknc 

IaaI 

B FulilK Wfirki EniiitHriiif 

R^a, OieiAr^ 

r " ^ ■ - 



J HmUl* Sirvbeim 
P It. R. SKCio-i] Furfliaiu 



„ AtjimaftiiTci at laviMiilabi 

□ Mfsj fid* FUlp ud Fmke- 

RUSINEiS COURSES 

GCbltifii P^ft^Mniocy □ Fanmuu^ip □ FtkocIi 

□ OoraERivfiFi*] □ Owk| 

□ CmI AcObUllElaC n llld^ SfbLKiL 

□ C. r. AETnuniiiLC □ IHaitnitinc 

□ TUnt Ybu Co4Iu# □ AtiikirJDr Mib Wfirl. 

HOME ECOTIDHIOS eOUSSTS 
G r?r<nnmi-'klnf □ nDruD I>mmikLTix 

□ Fooik mhI C'oakiry G PtiJ^Ecifa*^ D^wmAkliHE 4iBiil 



□ n_ RL fliciuIiBui n 1tiJrliiMr#tEAiri 

□ iiktidtArT Kn^wrinc 

□ SbHi M.mKilWatk 

□ EMI[p OnhfCAniF G SlMiip rR-icl.l» 

□ gtaun riwLrJa Q Uu^uiii LNiMitn 
p UEjfrnm FlLlliiE- 

□ SEruotijml Oriftluc 

GStiwiLNnJ 

□ HJir Miippiikc: 

□ TeLoenpa EnfftoMflifac 

P TAlRfil>ii3iii W^ri 

□ Taiiitn DcMlc^bff □ T>Yidi1iU||Lliid 

□ WililLfic, IdiM-Lrin inrl Gu 

□ n'mlDa MuuufD£tLAri[^ 

□ R*11 wit PmM Cktfc 

□ ^klRiimanship 

n SMIVE^rut □ Ei^Biab 

□ iflulwniidl Kail Siflv LeCterini 

□ Traffic VliJiAjeuruBtLt 

□ Tni Ttmnr Kod CiJrvtTiiiK 
UKOMiAULiABL C'kUHbc 



.VamD ... .. . .. ... - .............. 

■Cyv.-. ..-.I..-...-.-...-.. .......................L....i?^n-i^-. FfljIfiHn 

<.^an-Bdiini mldnok md /TifFTflaP lamrl Ci'n'-HjiAJiJmrn C'^HatfL-an, ^JTdEuifrnl^ C4rF4iCai 

Bjrffi'iNh T-rl-Eifr*11.|'* -Ir-Uii tfn4J^>$n ft I, V, fl.* 71 A'iiaifiNirdri. X4ri4fis1ii| S'. C. !> ErrirfitltiJ 
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P. w. 

RESETS 
DRAWER PULLS 



PLASTIC wood makes quick, iasring 
repairs (o loose drawer pulJs, casters, bath- 
room tiles and fixtures! Handles like putty 
— hardens into water-resisting wood. 





“ 3 -M-OHE" 



ON RAZOR BLADES 



PuSit duLL% razor bladrs ! A 

drop or two of 3-^^C-OK£ Oil 
to ^dec9 after shavme 
rust— lerigthefi^ blade Ufel Get it At 
Hardware, Dryjf.Grocrry jD^Stortl. 




3-IN-ONE 

OIL 



(ContiTiLFad from page 8A} 

FURNITURE 

Vc-nily l«at W 

Porfobls bowiKiBPt plDyrDoms. lOfl 

Open boskceie in maple. 

HAND TOOLS 

T^ht leldaiing iron tip looierrail.... 

P\n ctuvli opd drilli help niadelinc»k4r4.,v,,,... ■■ ,113 

Cop tcriw decmi roity ihrtcrdt 118 

Carchmg pticei rut in ban-ch viie ...118 

Leather caver for hand grmder.. 132 

Hand p-bma srip padded with rubber boll 147 

Wind gvOrd ^r IroniEl plumb hab ...153 

SErewdrner mbde from Ougor bH ..152 

Topered-^IOOl shanki ut4il OI bol* gougi* 153 

Diividsn let with miCrOmBfer 154 

HOUSEHOLD 

Rroteclifi^ clotb under child's plele W 

Solving homo f»robl«f»i. ..ICO 

Where to put Cut flowert 103 

Lap lohre buiEl in kitchen cahimet... .10^ 

5cra-IU«awed Ach on woll holdi knlwet ..^,10-7 

Uiet for empty ite-cream COHont ..._.....117 

Chain en doiel Kbcilf holds hangan ...124 

Improving grip on scrub brush 134 

Window VBfitilalor 125 

PHOTOORAPHY 

Small phclc printer ea^ly made.. _129 

Plash these hard--tu^et photoi I3id 

tiuSda prim aids in developing .13-3 

Waxed reel moket lank loading easy ...,,134 

A<w«orlfrt tiored in comero-coie lid. ...,..t34 

POWER TOOLS 

flemovahle lalKe shelF ....._ 99 

Ripping fence for bond saw..... ...117 

Vertical driwa beh kopt tight Ill 

Lothe tool rett 4^ with tiepped g'^vge............ .....? 18 

Saw-«inder unit _.....f4t 

Centering work in an independent dhuck 145 

tCey-ring balds ends of hand sow 151 

Bell grips grinder te remave nu1...........„., ,, 151 

RADIO AND ilECTRICITY 

One-man teleicaping Ontenno mast. tlS 

Portable 10- watt sound system 136 

Capacity bridge casts about one dollar 13B 

Tin foil roplocei Dlumcnum far shielding 139 

Ahtenno for 3\^ meter eperalien 139 

HoEnemade subilklulien-^lYpe resistor lesler......... ..,139 

STORE AND SHOP 

Towel rock iUVe* space In locker 128 

Flypaper stapled ta cordbnord box 145 

Koreeihae used as poper weight 146 

Holding seek open while cleaning bensh.... 146 

Hook aids in refilling paper-holder. 1S7 

Labor-soving di^mping board 153 

TOYS AND NOVELTIES 

Pluitic -nase cups far airplane models. rrrlDl 

Simple models prov^ el-HCt^Icnl laws. 11 4 

Wheelborraw olh tray 177 

WOODWORKING 

Kinged bfocke hofd work an saw hnru .,,.,..102 

Sew lumber with pumtod *ido dawn. . . 113 

Curves on lathe lurningi landed ID ihnpn ,...,,.113 



IMPORTANT NOTICE 



lb b Che LELtenUen of ttilf Tn-s^nzmi^ lg pri^-rEije iLs wllti 

lelermaUoa reisrdluff the latest drTc]gpm«rLtA ]u bhe uttcJu.tilcaL 
ArtA. We tele no retponAlUJlItr w la ^hi^th-cr the daaelDeiirM. con- 
tained In our srtlC-1f>e vre covered by patents end edti'LeD rtAdete 
ta luveeslgate EJila eulkjeeb hel«irc umkinz, lusLkiir, or eclUnif any of 
bhe produ-clsi, tnacblnn. or procesuru dcsriibcd^ ]p QCder le avoid 
pg^lble lleum^ for patent Infrlnst^mont. 
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POPULAR MECHANICS 






PRACTICAL INSIDE INFORMATION 

For Everj^Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modern Machine Shop 
Practice in AH Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New ironi Cover to Cover. Telia How to 
Operate and Set Up Lathes, Screw 
Milling Machine^, Shapers, Drill Preaaesj 
& All Other Machine Tools. 

5 PRACTICAL BOOKS IN ONE! 

GO FULLY ILLUSTRATED CHAPTERS 



rULLY 

A SHOP COBIFANIOH THAT ANSWERS YOHR QUESTIONS 
Eb^ to read and understand — flexible covers — Handy 
size 5 X BJ4 X 2 — ready reference that enswers your 
queatioBS accurately. 

COMPLETE 



TO on THIS ASSISTANCE FOR 
YOURSElf SIMPLY FlU IN AND 
MAIL COUPON TODAY 



4 C0MPLI 

PAY $1 
ONLY I 



THEO. AUDEL & CO., 49 W. 23rd 5t, N«wYork 



P-.ASK TO SEE IT!.. 



lU EQl AUDEL «ca^ 49 West 23td SL.New VaHi 

I " Man AITOELS MACHTNTST& & TOOLMAK- 
ERS HANDY BOOK, Price $4 on 7 Dai^s Free 
m Trial. If O- K. I will remit $1 lo 7 daya axi 4 
I Montiily imtji $4 is Piki. OtlicTwifio I will Ti&tuni it 

I TJainft 

I 

I OcnipiUon 

I BdWBCCft- 



-r.M. 



Covering; 1— Modern Machine Shop 
Practice. 2’ — Blue Print Reading and 
How to Draw. 3 — Calculations & Mathe- 
maticafor Machinists. 4 — Shop Phytsieg. 
5 — How to Use the Slide Rule* 
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Get Storted for a 619 Pay Job W/rb This 

Nfiv fwcraopfOM Of hiAQHim Shop FkAtmi 



rapidly expand - 
mg induatries arc callirag 
for machinists and more rnaehiiiists! The demand is 
gf eater than the supply! Kates of pay were never 
hi:ghcrj What an opportunity for men who like work 
that combines the skill of hands and brains! For 
Buch men anxious to get started in this profitable 
field, we have just published the N"EW E^NCV- 

CLOPEDIA OF MACHINE SHOP PRACTICE, 



This amazing book shows you in almost 1,£I00 
crystal-dear illustrations and easy -to-iindcf stand 
text exactly how every function of the machiiijst is 
performed! Written by practical experts in simple 
language so that even the beginner can make rapid 
progress; a ready reference work also for every 
machine operator ^ metal worker, draftsman or 
mechanic. Offered for a short time only at the sen- 
setionally low i ntroductor y price of only $1,981 



Describes and Illustrates Every Basic Machine Shop Operotion 

Couers Every Problem That Canfronis Even the Most Expert Machinist 









Complete chapters in this volume are devoted 
to every type of Bench Work; different types of 
metal used by the machinist; Turret and Auto- 
matic Lathes, and their innumerable functigng, 
attachments and operations. There are chapters 
covering every type 
of Scrcw-Cuttitig ; 

Taper-Tqrningj 
Knurling; Milling 
and Grinding. In- 
cluded in the broad 
scope of this volume 
is full information on 
Special Machine 
Tools and Machine 
Attachments; Jiga 



and Fixtures; Punch Press Operatipng, Instruction 
is given in Heat-Treating of Metals; Welding and 
Soldering; Drop-Porgtng; Foundi^ Work; Gauging 
and Testing. Complete descriptiDns and explana- 
tions of aO types of Calipers, Micrometers and other 
precision measuring instruments used by 
machinists arc Included. There is also a 
special chapter on Heading Machine 
Blue Prints. And there are doxens of 
tables designed to save time for the 
machinist and to simplify mathe- 
uiatical calculations. 

Editeil by CEORCE W. BARNWEU 

Prn/fl*sof o/FforfuePion Pritfic*. 

Ij^dPjPuf-a □/ , 

aSaViP-Bcf lyy a acof* o/ i’SChf]iiiSJ SJepfrrPS 




5£ND NO MONEY • MAIL COUPON ON FACING PAGE — > 



Thew arc a few of the 
loao jjiT^AetLefil hlEuBlro- 
tifini (reducwl in sHmI 
which are included, l^the and 
milLiiDB operaEib^*, m well sb all 
other mschu^e ■opein.tjigiiB-H use 
of mesBurine sad ha.a^ te>QlB, 
etc. 4 arc fuElv picturBcf and 
Expiflined. 



* HELP UNCLE SAM'S DEFENSE PROGRAM ★ 

4,00D.DM additiprial trained (Tsftsmm ore needed f-Dr America'* thirty bailkiA 
d&Usf dtifenst pTOmTri. Here's your change ta dd vatalt^ important wcrt foT your 

country; ZLod. Ht the ^me tune, bcxqit ymjr BambiiES tiLghrr thiui. Ihcy have CVCT 
beeu. Start yoLir tiLBchEiifi-^hDp edurAtiDti IfOW with Che Afaw Encyclopsdid 
u/ Machine Shojy 
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THENEWENCYaOPEDIAOF 



MACHINE SHOP PRACTICE 




576 PAGES. Imagine a work of this aiae^ scope and 
impcKrtance offered at the mcredibly low price of S1.9SJ 
By ordinary price standards this volume should sell for 
around $10.00. But bec:au 3 ^ it 13 obvious that there 
is a great need for this book^ and that the demand for it 
wilt be many timei the demand existing under normal 
conditions, we are expearimemting with a drastically 
cut introductory pricc~for ' a short time Only. 



MAIL 
THIS 
COUPON 



. . a praetKai reference book 
ond reading covrse tn one 
big vofome for only 



an amazing 
bargain! 

i( ActueE sisc efbook, x 5^-^ x 2 Letches) 



1000 "HOW TO DO IT" PICTURES 



ACT NOW! 



We have been advised Jhaf ffto 
paper used j'n rhis book has been 
advanced 42'^i in cost. Therefore we cannot guarantee 
the taw price of for very tang. Act now i»fofe the 

price mus^ be materialiy increased. 



EXAMINE IT FREE! 

Send no iiMney now you wish to----iua.t inaLL coupoo at 

the rieht. We will send y^™ the t^W EHC¥CU)PEDIA OF 
MACHINE SHOP PRACTICE for S daya^ free examination. 
When the voLiime arrivei^ deposit plus Few cents poeLaac 
and haodlLns chaeees with poettnan. At the end of S days, you 
may return the book if not satisfied and we will refund your 
depod!l in full. Mail the coupon todayl WM. H. WISE & CO., 
foe., SO W«t 4)tb Street, New York. H. Y. 



WM. H. WFSE & eo., irte,p ENpt. S$li 
54 Wnt 47th Stmt^ Hiw York Clly 

Plea# #nd me^ for S days' free examinatW, o copy of 
the NEW ENCYCLOPEDIA OF MACHINE SHOP 
PRACTICE. pagea, nearly 1,00& illuBtrmtkiasH twund 
in scm.i>-dEiK Lbl^ doth. When the book amves, 1 will dtpe^t 
$l,9a. plus a few centa postage and handLLn« ch^rgei with 
the fioatokan. At the end of 5 days, I may rrti™ the book 
and yrsu Will M-fuisd my deposit. Otherwise, I will keep the 
book and the deposit will be oonsidered payment in fuLL 



Name. 



Ad-drew. 

Clcy. . State. 



Copyright, 1941, by Wm. H. Wise » Co., Inc. 



I 



G Cheek hei^ If yeu prefer Thumb Notch Indexed Editle^, 
in Dupont wv.ter-rEHiB.t&nc hindbag^ eaalLy cleaiwblei for 
only SQ -evnta mcKre. Same tetms. 
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tf d^ff/ / nWiif J H^iin 
/ 5 *f TO 



^i^ar 

jmrJ- Af^itr4A'a 

j^^yrry 
c 3 ^ ivswn^/rr' J 



■i. P.J-UJ= 



iM-AVe^ 

AfA^/P/f^ Af£)rr 

^ J 4 f f 

jflA^ £fffl?AS<E 4 /i* /^ASr. TAJiTje 

w «-r /A^ 



/*flrt/ TOfl ^ 



/ CAA^ 

fja^ /J 5 ? ^ 

AfdP/tf JjrrJ' 



j‘t^r? 5 F 4 fj- 






A?f f A'^ ?S 

jPA^Af *w^Wf 
74 i^U ■«fl 4 iw; 5 * T^^iWAA^iff 
7TfS£-AV* At 
■AVU r Aef f JM^ 




I will train YOU too 
at Home in Spare Time 
for Good Jobs in Radio 



H-biw U ■ qul'i'k u'ly t-n- iiinirf pij. 1tu.-dLi> iiff'rri ■ Io lll>nh? I*^ 
Sia « Wrek nlJK Ir ipart Ihmc A fnnntlll Tk-wn rpx^. plu* ilv 
lor * ]j«mi;iiciit:ii |ol) hQ Rnwins K«d|ci Iptliunnr. 
TT^iFfl 1* tn JllfreiMJ |4ff EkmHnrf rof null tlnm hAdlo IVtIhiJ^’Ibih inJ 
Hh 4 I 4 Oiwcitw?. ifi.ii< 5 ' ruftlrir tSfl. tin. t!ill ■. Tr«lt, On t<is cl 
A tiriQ dfniAni far I'LkIId kIb Bnd hfu I pltirnL fct £Et1liHH UJf^. 
Eh* HAilla hailUBttF l< HvLIinfr Hi111LHii Alki[ TBllUf^ni nt iMiiri In 
iSfEenH HkifiFrrB. rilji Ih* CiHjfiim Iwrl^iV iriil r»BH LE. l-'llvT lauE hmr 

X tn 1 n jou rnr 1 tm« npFHiftqnlliPi 

Jobs Like Theta Go To Mon Who Know Radio 

The 99 j bmdF*flLBic i-tBiinni Ebf Ehi; r, \i. cinpilctf Iheneinilh «F 
HqJm 1 >Chf 1 HM Kill u'Eih par amrknn I lid 4 u«mT 7 "i pRl<t 

]nd|iBEr1f4. Ri?[iHLrl:|iR. fflllnir, BPrvlE’Jnt, InBtALLEni bomc bdlI biiEc 
Radln TvfBJtFE-R llhjtTF Mn IUC 11 D tha-a nD.-dau.anO In ukII fife* j:^l 
|Dbv U} irwuiudL ^TBtir Ti. n. ]. tTiLtbad KAdl« TMjnlclaBi 
Art^BnUin nf Ihd FP^rnffEun ! H« ta haf* thniT Pmi fnji tUm CT Fp^nr 
lltau BDrflec- ur ret Ail Itadtih hnBlneBiu7B. TKlnk ut the niBnv sdo^I 
John In etrcineL'Elcrt fvli1i AvJaiElhi, CiUiiiiiues'elAl.. rnUiTe RAdE* Ami 
!F’ljhllc! Addma tSs’iEcma. 2^. IE. L slifi nm 1ha Ttirulred Iciifru'iFiifi^ 
of lEfiEla fo* IhewB jijhp, F?. R, |. ETflim ymt to ht r*fl(f.y w'lwp 
TcletiFl-tn fipcDB JdIib In Ihv fiitar^ Yfip, X. H, 1, irAlnrcl iLpdln 
T^dsnEi^iirtt niXt fiJOd lAHnr^ buraa*t Iipt Iheir l»kilH ab iwrll 
it thusr hlPSti, Tligy it* ■niPnOi anLV TRAILED. SNbSr X. It. I. 
tmlnpd Hi#n hiMil t^ieiF rcRuSar Jijb^. and TikQiif «IT* niwiir 33a I ns 
itadiD let* In Bppn 1 loi«. 

Why Mniry Raifi« Technictdri Molce 
$30, $40, $50 a Wecic 

RiuLLr> la alKBdr ™ flf Ilia hmbItf'* Urn iPdUllTleJ- KfU liwufh 
it tB f till 1‘DunE and tTiwrinJ. T^w »rfhat pf T^IWliJOtt^ the UBP i4 



MBk» 5*0 o Vi 

" 11 . W. K 

iaa‘.-i s- OAF 3 ^^ I' 



510 D 

1 firt *° i'* " ^ 

• k I T>'^ .h 

,t iwr* um^- JOHN 



I Tmined These Men 



14A 



POPULAR MECHANICS 






TTmr s^y^ 
^*+rJJi?pr 
¥^A A>f^l^j\y.r 



ufiyt£ 

££Ai^mt AfUStt'Ar- 
'nttfMMf bKtf AS 
TWf^SnyFi^. 
Aj^r JC 4 NW 



.^IP AfT" 

4>vrti>-*J€r i»wj-w 
/ i? J AV,-!WW 
W iujy ifir^aa^w. 



lEt' 7 m«, 

?& 4 W y tftf / 

? 5 !^ A^AWf7im/r/£:r /tJKf F£y7^^ 
WJP'A^ H^Alfl- T4t£^i7rr7&/^ 



Af^r^ JT 3 W/ 

ff^rF 



7 ^ 4 *«T. 7 ^/^*-tf. 

A F£Hr 4r^JWf A^vff j'Af 
^ i'/rf ^ 



i»>r wiw«‘f 4 ? H*^h ^-^ 4 “ 

4 W?#+: TWATi" xf 



iW73^ /.^i" 

^a*Sr Jc^rtffT" 

C^£^ fi£?7T-r^ 

y^f^f/£p rtV r >S 3 £r 



4 T//WF 




niiJIO prlpclrlen In lnduitrf^ Fcvqiueiijeii' MihJjli-LIW arq bnL d. fc^v 
mirvT r-a£^l: lta.tl:h[p iJKTE-ieiHIIt'JlLfe. More t^n H:^rn#lJ,H4 hdfQi'3 
lurD CUE IK- tiLon lUaLUi. Tltttt UP» mwt }Udji>i Eh^ 

Kvnr^ j-rat bliJIlOlu (H lUwllW f9 f^nt oT dnLe ajid ir* rwlwd- 
^imiHid JUiirt [MwO HiciT igpiLrj. rtf- l>^fr fr.PIH)JJ<II^ »i*ln 

JtadlM- Ut In ill« Jkoij |t>mua[irb marfl Mrs baLlhK HlJ 
In «i'«iEy hr<-ritlL n*i|in tt crf?EtliiE oPl^wEijei^iln for wbsiTti I K'l-'i'iE^ 
yme (be nqiaiiii^ krMTurlfrdtfd £if Had 1 4 nl LiurDa yDur ^jure liHr^. 
Trt. Uie tew himdrEtl ^d, ltd. t:Al i Jd^V uI Fflar^ igtJ 

llQVfl Ecijni'll Lt> llKHJdaJidfl. 

B<e-ginn<fs QuIeIcI)^ L^arnTa Earn $S^ $10 AW^ek 
Extra In S^orc Time 

Ntf^rLjr (ruflry rrlahtHrliDotE 47ffL<E-ic £u>jKn-|-UJiltlrj fur a. IWkI [lifl blPc* 
lt«itE[» TruifuiLclui l4] make e±Li-i BnrtiEy 1bflai£ lUdJo JYlb. I J^U 
l]Mdal E#nLnllit 14 fibirtT >'«lk hW l4 4i«rt eMbl41« ^S[ Gt\ Itu-^^ npnar- 
tlillLLLll Uizlj'. \ 0 U ll?t K 41 IE 4 jy-islf nniJ krTtrurU^ai far buEldlkiC 
t^'bt- ?nirtprvt?n|, toe f^HidarLjJif i3X|iE-ii]ia«[iiLi vriilil] eIho Vihj ^alL.aliE£ 
pracLtEiJ crjiErl£Ti£e. 

Finif Ouf H^w N. H. I. Tfrachof RuJIo anit 

Telvvtfi^n 

Act Iwiay. M's II »up4fl bp^- Fik J^tK. IL’e H 

wLdt? HJl Elmr i\ili IlnkQ Dri[HH-Egn|1.|^ tqs| ihn«0 

cccdIdiie Jn TcIptiTkib; k«lli about my oilnEnie ha IliiJIo- kfuE T^er Lpihnn :; 
iEiUUi't m(^rr IHUI fd4 l^Eefi froza msa £ tralnad,. tHlhkit wlimt ibe^ 
in AtiioK pjid MriklQf. FEml OQi i«1l4 E nidio «4f*rt yuu. Mall 
i;hjii|kui Lb «aii‘ElQriE- Be piiallo on pf^my pwEOird^NOW. 



You Also Get This 
Professional Serrking 
Instrument 



|||■[|gpAH^f*■M||■ ThU JoftrluiLchL iabUm prirtLcalty 

IeSL i-Bb Wilt 14 CMileJ upuu [4 
mnkv In. Badlo wiTtH wf>ih: m bocki 
4^Tj- llEno aul fitU tUH Jrt4. ll f^n Im liitJ m tbp |^1 
blBCbi fir iCPirrIpd alnna wIied OUt iiB paLlj. iL tdrtilUH A-C- 
ufJ T3.V, TdlntEj adil turrrflli; tfilJ P 

ImhiE H^lllaLDr for ■Hcnliij: Hfty lOl. srfit ur ii4F. Yfllil art Biil 
initTuoigqt tb kM^p ai part Bl f-DW ^-- ^' 0 ^ 34 . 



&£r TiWr 

AM/l WJ 

4 tJ^/ 



J. E. SMITH, Presidtnt 

D«pt« IKP, Natlonitt Itadiii Initltute 

Wathingtdn, D. C. 



J E. SJMI7H, Pr^pid^rnt, Pept. IKP 
NctEcinal Radio litstifutc^ Wps^inglonij. P^ C. 

Dta.k' Mr, Smith! MaM me FREE, without tjhtiusitlonp 
j'OUT &4-|paj£<4 tM'jLik, ‘‘RUh Ru-is-hrilA iii RiicLio," whic-h 
poEn-td- uuL fLiLrliii'K^ nupArturiitif^ how >'4.!!l-L 

frsirt hkBn at hn^ru^ to bc EiJtiLjo Technkinnfl. I' No 
-HuJ^niiin will cull. PleAftc? write or urifU plbLnly,} 



EXTRA PAY 
IN ARMY, r 
RAYY, TOO \ 



II-VLty man IkkcE^ ?□ ^*'1* 

iiitkbLarv ucrelcc, -every Keclk^. 
Kwcki>r, miinnri iibaulu rukl Lhe 
c:ijLh|ioi-i 3(ii^wj LjtairiLlTfea rtnJLa 
laekpi tYiOrS lYOL vxttTM F^nL., knE^u 
J- lL-alLlfie, imi:ii-4i iiiU'niijtaiiliq iluEV J 

rioj- ujj |.ci Ei sirii'i:i p^|vp4^■■a I 

lAu?.e iiuj;. AIhO pnep^rt'i lur f 

tciAJb ltni3Ti7 jD>bfl nCier iwtvIuc; jT 
H'ml«. IT'S SM AUT TOM 
TIIAIN- FOK tl,VJ>it> NOVlT E 



Addrcifl 



Onf ^c£ Copf op Mr Smef 



« rewards 
w RADIO 



OCTOBER, 1941 



ISA 





It^s Easy 
To Bo A Contractor 

Ltihim lo CHElnuLt<i^ T-n plnAi 1»uifJ]nj^ to taHo ixintrictSiv 3ol>^ 
niHl iTJUlS'C mojwjy oh i-heDi. Hero arir np-tQ-thfrirtnui-B hnnka 
IhUlliLLQt^r (ULLnLTUljijf, jLDcl nonir 4 u:iLn^ Which coTer Lci an lHlCr« 1 tlHlZ 
vay, tti'G SQbJccts that corponcers, huLlfluni, not^ -nrH K-Uoiitil 

knnif to iiuikE thn cruuiL o^t toejr Roof FraDling, ThB- BtO?] 

t^uaio, ArcbltHEural DrawLiifi and Dc^ro. BmlnfallnR, PnIntinR 
And Hcfttinjf. Air (’ajidlrtonieiR, Hullrfiii*f. fiJnntraetlr*, 

FoTiua aud gtlu^r Huhjiiuva of a alJ weU covraod. 



‘*Boss” Carpenters m Itemand 

Vaat. public wcirhs lobs. linmcTtw: :pJul 

|hE mpid Rrn-R-i h iif bn I Idl [iji;, ar^ maklim' Jotn- 

ror MEN v\rmj kn<iw Thwc i™k!! ifi^e 
you quick tmlTklriR- WiLh ihEcn t'hei HhoiiLdiL'i ba 
ftlruLif 10 lAfklB Atiy Job, tor needod tacla can 
Toun^) In JL hiicry- 



Up<)4>D«t« 

EDITION 

Tfrti* tit* 

i1l« IfIriHil UP’E?- 
ij|#l«, f>ompl'Ci|ii 
TV* llWVB #W’r 

publlRpcd an 

dit-M] .Rubijci:u.. 



Coupait Br1fii[S Nlrte ■dokj FREE Fw ERairtlnfltlpn 



AMERICAN TECHNICAL SOCIETV 

D*pt. G7t^, Cmfl Mi (Uh ftr»C. 

Y-au biHy iililpi Ifti li* r^Wy- Db W «|^b 4^ T«J«r »lnf- liji kapkt, '■ BuU^, EatinihLioF. 
■ D^ CpuLTKCinc'' hrlibq-Tl h^-. E will dh Ihn lUnwy 

ulil K. aid Jr rullr P*ll*nrd in tan d*/*, E ■11 «nil. jam "nd I 

11.0> ft niMLh. ,UHR IM 1^1 urkm qt only tsrj.Y¥J 1ft pM^. ' " 

mhy »m\f UULM J kMO th4 WK>I 

Nal 



I j 



□■y -rbari 
I Ihjil 6i 
L -dUi^iwI 



SS 

I in 




tliy ^ F-laW . . ^ * . . 

ft laElM- itftLini V^uf aifA, -hnjil^yil'i Balfii ud hddr«HH 

an.4 i4 Inftd- uw hoHiaH Tni.n aa a nTaraniM. 






ARREST HIM, OFFICER! 

1*11 HAVE COMPLETE PACTS ON THE OTHER 

FELLOW TONIOHTI 



IJelnlLflcatlefl 
Diiallk Jon PN 

LlEoi-Ltura Will bo tont 



RECTEt Sarr3» Nn, SH h ou 

thA Job . . . 'FQhu.m II m Liirouih 
a]| I1i« oxcitrrncnl or hla ^biiu aTEtr 
tha i^ouhtcrfoK jt^re. WrU* blow for 

CtmJldntlAl 

n mpvtrtM 

Hoi. JR il4d« to H|« CUeft 

It TQd7 upon jviuT py-n in lli« tnni 
rpTwrluolE? for 'li'Oli na • well p4li.l 
Firm PVint ExT>rhl- Tha hlutl 4^ 
11‘Orh you'd ]LkP. ESrlEfilDOjiL ! TpatEIE 
TTirJlla] A Ki;OULAn MONTHLY 
ifttBTT. niAV..l!}B.U Qntdu- 

tlti or tli]i arhool IfRAD 434^ or i]1 
Wriu r«r Free Uoporlij iTinicr i^rLnt 
Offer. 

la pcraoRi ilatlni tboir fb«^ 



FREE 



INSTITUTE OF APPLIED SCIENCE 

llSCSyniyyfkJfr Aw.| l>frpti 13S7 dilcngiH lllltiofn 



ENGINEERING 



DEGREE IN 
TWO TtARS 



B. B. Dpepbo EiMrtEi Iri fiuilBMrLnc: l^l^eiTJctL CIt|[, Cbam.. 
MPElHfiii«l. Iladia M- AomiauE-ical. 1 rr LinfElrr, 

nTvred Clrli AsrOHQHtln AuiJiniEF, psTitcIpAtJoili In P^rt 
TnEalUf Proaram. Ijrc-n JjiiIuHtJjI t^ficor. Fieu CVUTICI WiEb- 
ouL 4 itra ckiu£?. Eora boird It ddalredL XHHf tolEJan. Eater 
Uecembfr. llatriK neptfmiiej, llVik-p fi?r vaialM, 

Stot WaahlHigtofi Btvil.i |Cort Wayntp tnA 



INDIANA TECHNICAL COLLEGE 




^F SfetltfbiJ bfthJnf, mpnunpp. a. hkw litavl tluJ? 

in -nitniutfEhL tMfcfcinj- -BP-fclqi »«<■ AiiitaftCfti Ulh 
Ibdlrtvr In H- fl"I>r#ft« 4 n-pJ-«HiJl bumui^ Ijwd 

OM l&r iJb4>lEkjiLU m4b. Cfjmii'iM- if NkJ ^EEftiJoA tuhlflah 
f#B- ffw* hlih l lt "ODEKic-1iMrP#ft Ui CofumartlaL Hakla* 
kbd ItqWtlDiala. 

NiHMM HAifcip* Pnaiitut* 

mg fllcht^rt Mvm.t fhiirfe. 13a7« ChLu^A, U. A. A. 






L«arn PiniKitable nnfe§^on 

In OO days at Home 



mu 

,^1-nSnJi ef Man □moi la iLt £ft>^ln..Lll^ 

S rcdauica ad '~^|ft run u haf-L ai 1-40- in 

rn »i*lc LbE many ^irrdaj jL* nr*'~ 






L ^R'rrrrL Lfti^q bkrur:^* T'''!'. linrinri, liiiB|jllftla, 
^ lU|iMi.rluna ttIvi.'Il ^ .'ir-fnM rnrz,^ liy 



i[Iiu.liry tbrn'.--?' ir:7 Liainlti|c. 
aVunc fl'-li f-nr 

;\. T^'iiir Ti < Jl p. 1 ' Oliu-ti and bciobilil 

- tlry’re yiitl.. 

THE CDLLEGi: OF SWtPI5B MASSAGE 

ia i. Adann St.. D*T. TU. -Chhapfr 



Cy^v. 



Bc^il E&ila^. WeILd for our y'nra Bt>Dlr. 

-"iJflUi- to Bec^nit' ^ fi£ji.Kd P^ltiriLlk," IL routeliia 
D|iKlmHi:r and iMIi tiir^ 04.|u:in l«nn^ t't 
wrltv 111 apDTn 1 Lte!*. EkiClOie IDc far u PtOfei' 

■laruil Pen Point and your luma iMouLITuIFy 

1VrLLE#a.. Wrilb ladijf. 

TH* TAWWLVii tCHMLOF PeWMAHlHIP 
Adi aidfiie ttJilO'irii Keo»i -C4ly. M». 



A GREAT FUTURE! 



Complete Aeronautical Engineering or 
tei Aviation Mechanics training in the heart 




of the Aircraft industry. Graduates obtaining 
immediate emploj^ent. No flying involved. 

Aviation's foremost school; estab' 
liebed in 1929. Located on Grand 
Central Air Terminal For full in- 
formatioii, address Dept PM-IO- 

CUftTIH M WRIGHT 
TfCMNICJlI. iniTITtlT# 

GHKD GENHIL Jill JimUi 
GIEHDJU im AMIEUi;] GALir 



Hiiniri nil imihBiiiiEi ium ii AEiiniiticj 



icarn CARTODNfNC 



_CWi1i Ir *il T^ar *fiRH of nuurtr^- 
~uv« fUliE Hfelic- iiHnryi ^■ 

WrILa Eud?tY PaEE LESSON, 




RADIO 



FREE TRIAL LESEO?Sl ___ 

AT HOME— tiV Mi^lT,. fLivi 

p#'H«rb«]- te Etirl. u 

riDlIwi _pmi|3i?l4J. Kw utiHiieilinn, ^ ^ 

HA^diH Ufli>ici.rt«iHi ktiwli 0*ptr A. Pall tr*«kr wiv- 

’ ENGilfJEERIMG^ ti|^ru!c-4iKL|nE, 

ariQA atia puhcd mdlb, bcrviriiii, 
biiirlikii ,T.nd S3nr#t; tcl-Hfrflpby taUflElt 
Lt]uri?Uflil|r. Ai VKkR' tbdkcjn^- 

lae HrtiiH «uikt7alcnt to t.hrcvi ynkv^' rndlo wurli. cicbcKil 

mtflblifllMK] 1^74 All l^ktS*. Cjirulnk Ittn. 

Dodge's Institute, Ada St^.^ Valparaiso, ImL 



L£A/tM waomc 



Both Eliilr]« Aft tod AdAlylABn bj prdCUCH] BIhid- 
Pim meUiofk In 4 fsw iluiri ntein. xa 

Y'iiiE ]iurn by iklnx. FJnnL IrCnv iui- 

liQQ. ra.j-’Afttr-OtiduaLIWL-FlBB. Alio^ rmru-i In 
Auto 3lt^hidtLrL CcUlilm Work. Mclal 
PlTiltbLniE. lllmiTAtfJ IjtQpeLiirE 

Ittt. WrlEa tnd*F. 




MICHIGAN TRADE SCHOOL 



e?U Wwrmnd. 






FREE 

ji PAbl 

CAT.U0Q 



16A 



POPULAR mechanics 









Irfilmct^'Dn mjitairlal 

flfidl FTn ihods 

and sr^ccd learning. 



.TJiis -ecal p^^>■tal;^s 
yOM - 



^ Rafrl-ftantia n 

□ A rch^l tect u 
«nd BuLidinii 

□ Plhimblnfi aud 



hi/ D Autd-mvttr-r 
nj £Adt4iit4riPt 
wjA-¥iBtlon Draftlintt 
/~! Av|gff«^n Edftin««rin(t 
I □DuvJnci*i ManBAvmtrtE 

□ Accounc^mt andC.PnA- 



xV-ffJTt^ . . 

Aiarm 
CHit 



Speed Your Way to Success 
by ^ Home Stud 



3o you dropppci out of school tuO siooti? 
WfJlp cAecT- up.^ Aak any repreScutativc 
group of Executives, Engineers or Edu- 
ofltor^ and tnost of them i^iU tell ypu : 

** y™ CAN ntake ffoodlhr&^^h npccinitsed 

Adme dvfiji . . ,i^.jn3it wiU mata Iht ^<tri aKwi 

STICK (d fffli^i^«ii-rae." Id you'll find thm. 
n number of inen iu e^'L-fy 

iDcality aro ior-nirr Ikciine study Rtudf^EiE^ LtieJu- 
sr-L\'ioa. Thoy K!^OW and lin-Vd PROVED 
tbat Admi* -ftTu^^y pflff-T. 

In 40 ye!t^s^ home study become 
an iutegmi part of “the American way” 
^ . , a nationwide educUftional system 
upc^ially K«ared to thv nr.sdi of 
v^t Toda^r^ tbefe Are 

riU* mn>^ hnww\.a aLudy athooLs E-lian 
you perhapa — and! yt^ 

may ptaca cwnfldeiJ^e iu in« 

CDursea of tho Amcrirtin SchooL 
eetabliflhed over 40 ago to 

briEUE you the _ jvdvaiUfiiBfta of 
aUvmncad edumlroTi. 



Courses ci>mpic^o in 
llierntelves tin 4 in< 
ottide bss-k aubj^cta 
ess1fnt^al t& un- 

de rata r^drog i>f rtioiro 
advanced p&rtionj;- 



CtLtalogi and bul- 

iHtma sent FRE.Ep 



Tuiliun 
fe«s rtioderat* 
and fs^pr 



"^tJ.M MIdrtCE^n4 Industry aratoueh 
> taffkmastcra t(>dfty — Vui thoj- uro 
'jn-rT. Tlie petialtiee of fAllgr^ rna^' 
hhivy — but the r-ewardii cd aLL4!ct»if^ *.r* 
pieh, II j'ou periM^t in doiitft work tbaL KnifOn* elseA easi 
I — i f j'ou carelesaLy le^i'eyour^f open to corapett- 
Iton with Machini^' that sooner or Later eoe^' do all 
Ihe "unttimkinK" joha^ . . the repetitive taaka— >-you 
are-fllated lor finel dis^appoinlment lud btttemeaa. 

To -H-ilL out, tudBy, yriU muait TIL INK. Ywm Dignt Ct^lali 
ON I he Jolj And AU'AY from It And. rwffliJ JmporiafH, you 
muBi IhPnX AU LAU 4>r It. And. tbal taKes study. 

Join this “PromptlAii Pprnde” 

«f Prper«s&'Mlnd«d Men end Wamen 

or Hue iLUlPro.^Jinalely ^.(K>U.CK>0 men and wamen ebrpUcHi 

Wl IlirtliiT cdgrutlmi En unt viirjltlris, liwtltUlee Cif 

Lr^tijHiJuity jLiid boaie study InadtutEoDB, ilLjouc 
or T.tO.WJO— luivr rCio«riii irau\c av PUMt pra-rtical Eiri- 
Llu-Lr [iiLr|ii>w:-a. Tliif>' WAat tO WlJt SUCt^iui. Yvu do, 
Tficy luive t'AlTEI In Ihenwcivn. Inpyou belles^e Lu p^irf- 
'i‘hry biivp Lnvefl'lLxJLEieil Aitrut: sluifp — ilerld-cd tJl&t It 
artent (hfrifi ihelr way "out and up" . . . ewof ElteJ^jw in*y. 
|ic^ki-M]]rnlly unrmpkgvHl rank biuI TIe . . . vp LnLo ^'dE paid 
wa\ ciona where they cn|ey proapenty, securl ty ami re^ueeL. 

CttiAeftiei^. vpurft^. On cOurn.in. tlielth^C ^nrle 
Ehat JnCEjMTflEa you . . . hiiall 3i promptly ftw 

iDfornifttlon encl rcimpicio dotalla ut ilila oiler. 

NO OBLIG.VTION. Addreaa your InquEry, TOD.VV, lo 

AMERICAN SCHOOl. 

Dept, 0/45j DrexeT at SBihr Chicago 



-mark, ctip am# maii TM% Cwpdn 

AMERICAN SCHOOL, Dept, G74^, Drexel or Sith, Chiatw 

ir^rfeiiE neude _^nd PR"” ' — " 

of the Hubiccl-^ cberKod. 

Air GqnddtiaaiDi CiRetePd dialog 

OGdiI AccDUintJiiA 

□ PracTical 
Bi»kliEEpiii.t 

□ Economic* of 
DlrEct $Ellliii 

□ Prlyaie Setr«i*ry 

□ Oiciek EnAlacEr^nA 



QSurTEylnA A Top*-^ 
gr-ap^lcftk rJnftinA 

□ SliEEt Mrlal 

Paice-m liraftinR 

□ ElKtrLcMl 
Enft^necrinR 



□ DrBftluR and l^ilAn 

□ Radio end T«lev|*|.on 

□ HlAh Rcfa-cml 
QHoitie Economics 

GoijricB 

OBuiineei Lew 

□ LlbErak Arti- 

□ Mec h a ni-col 

RoAlnEErJ nA 

□ Shop MaitAAement 
□Y44I rviakinA 
GBEtt-EF ForEiTianillLp 
OBftAIn* end Dollar 

Work 



O£c«i^itlt0t\ 



Aft 



Thousands Have Made Good through HOME STUDY 
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^ho VfiW Getjliaf P/o,^ 

^OVt Vloiting for YOU? 



Fhtsnitfaph 

wmrftiY 

4.9f lArfd ^BiEtvfr 

Cmp 



•T '** '"“'ZX' J ^ JT. *''V 

l**ir«iw*l ^ .fllil lb* 

n» €*-?«" . — . 

RPUISORV BDRRD 



ROH»r I. 4HHI JOHM K. MMTHIOr C, /L. VM4 HJUH 

lbvj1[^i]|.L«-lbm? ^JTjiEft-ur, Vice J’TFJ.,CEHua r»da rod 

AlmolrCojjHijianoai /i^crr^JDji j^iJCf o4r, f^c- AihOJ^r C£U|iArDfnai!i 



RERO mOUStRIES TECHRICRI mSTITUTE 

5-J53 Wfl^t ^Ein Fqrnpndt^ Rpfidp loi Afigilifr Callfomro 

Chpuh ^n 

AWtAPl MiCMANfCi mmd MiltUHMUTtEAL EM-aiN4|tlHO 
— Jflrrvd^n-ff PS M*r>rh M<Eh-irjiJ|^ C^ui-Fi 

hyit.t, Chfit 0wrmnmwiki AOmhifiMrmrfwm 



AHQ IM[HJ$TR||4 TKPPTftCAL INlTnUTE 

32S3 Warf^n FfMqni;lg >l-‘!|4lO-J, C^il^EThii 

n«pi« InIpinviOii pi Atf D l.t.r. Pa> Antfian EBwn. I -ippi ^^rtpailpl. 

ki T(a htHsHdnf iHonch tA Aviglkni MKhwMSr D-Atrtrtiulml Enqi- 

r«Hf4<1]rQ pl#4rU; Hmf •^mm -nrsTniJliaa. Yni h(||h $«k 4 £, □ t, □ 2, 

□ JL □ *- Yw« C^Jkgi <L4«rX]l Amj □ 1, □ j. □ 1 □ li. ¥Enn Evintping 

CiJt-^:Di.DAD3.nJL 






_fr*M_ 




POULTRY HA^ISINQ 
PAYG GOOD PROFITS FOR , 
THOSt WHO KNOW lTSGEGREt$1 

tlHilttifti]. iTilPrt^ll njf tK^p*4l^ for 
wbDLc or pwrt Umt kci covikLiyp vklMi^* 
iir cLev lubLirln. ■Dji<cn la i^viuifi- anct 
aliL wLik tkid^iii^njiLaacA f^r Liow wdeh, 
Lmrwrl^ikn i^buiydiviiU urueiilifeikn.1^1 la'- 
tnr. wkth □. r«iJtrv IhinLnm kT }r?ur 
Avm.. 

PBiOVEQ METH«I^ BRINQ 
success Ffrarn StaHt 

TXfiFry M. LairiDTi^ iiDUvnftlly hnr?^n 
PcniCtiy EKDcn. fiamti* flenlnr PuukErv- 
niAn U. Jf. IK>|M- Ilf ACi'kf-ukm^, quiefcl^ 
Imlna ,|ijnli1i.|4?yH f^MTI «ni 'w^pUirj fui^ 
HouLtiy Suc^nv Iram itArt. HJs Zor 
BKiOM llDnili Qiudy Syiljcim, cibthiHod by 
Ehkriy kMoillii# lA-tfrlr^LEMnal firfipiala^ 
rpwiuikliir pluoyL >^itir ti L?bjti. nm- 
pkrtc- In wrry detnl], ibvwi vdIuaM*? 



iL by k^atlcHL, h£tw 
.P'niifci IrwH^n-, Jlflw fo vZsiTi In im^-ll 
bCiikc- buiLDHi- ETVW Irani hLt^ 
of niuliry, Eirc* *nA Rlj'^ 

«M4T it^^riMJ-lnii; d«tund. Elp ptm^ra Ei-n- 
A K^t kn 3*rr24 |scmllry -plAnE- 

EirtAblkitied nnrly L-kvmly muL- 

iLCUdC Df SmlUACM AEteSL LI|« lUHKOID 
ilf 1 lIA UW*-EM.Ll]ld mOEllEMlA. 

¥^r. I^TEimt tun nn'PHf-vf;! P~ 

bwfc ‘■‘How To Kulra Kigl4iT . 

clHck I^]] of inmoy'^TnalunE' pouLEiy 



I ij.1* ... . 

¥^r. I^TEimt tun pn'PHfVfl p~ ■tfr -I^IT-T 

■‘How To Kuljo Kigl4iT ftir Pranr', 
Ifj]] of inmoy'^TnalunE' pouLEiy 
H* atr^fem ±4rti| U Pt-M ep tay- 
vot khEAr^i^ Ln ]enrpk>-iff itve 
mtvnTy-TTiDkknE opporturiLtiH In FonlEiy 
Rulilnr. ir pEHi nra '-ni uo'" □□ jour 
tuiuH. »rht fur Hi I* Fr^ ilwk 
Mdo^ai: Nniry LaAivn. PmlEbni, 

NATEONALPOULTHY mSIlTUTE 

DapL Sfr-l Adami CwitM, H. Y. 



FREE BOOK 

TELLS HOW 

A JTlnUltHlSE of TMllll- 
iTlh-riljeTPi ]»n^c mil 
b-liLu]] *t0 m^lcLni; 

nifiTifi' In tliia aiiiHi 
iJilE-rciLknf amf ijtiiSL- 
uLik o£H.'iJ|ialEl-aik. 
WliKlllel' Yffll HR^i" p^TF 
hepE ChlfkE^i flr W[0L— 

TTllfllLf^r ><ILJ- llULll Ion 

limi LM- Ek^i ImllLlbHt. 
yo*M dliMIIU rf«i3 LlUi 
FKr,K 1^0111%. If! 
yuurF for thi: oikinif. 




ENGINEERING 
IN ONE YEAR^ 



ELECTRICAL 

PTOIMre- At Bilik tif m bdtlqr IIm 4 Irt vlUI IkdoAti-lDi tad! id^ 
hkia. Lnrn fufiijainiiiUU if t^BBiIrliRr tlUEHV Ifid 
Aidtr th«m Ih rriQilirn ilidii uri lilmljorlOL -Cfliipilfiit 
fitmlty |lv«i pdriofttl LUOfu-vitiHi. GrRdailm Id daiikivd. 
GaHfkrlAAIk iiilnfl -qinrlDn; epb^Idu* QLinpiji^ dltll i^ik- 

idBkbIt fkl#. CktkJifl. LJO TiJi^Tni Avt/ WkihlrkFtgB, D. C- 



UafiM^ WRITE S 1 CHS& SHOWCARDS 



Be ttiQ $ifn aiKf Show Card Man in YourTown 

Have jEiiiT own. huiLLncM. fironbB.btn eveit mnnlJi Of tJiE jf^Q-r.. 
Kv«ryboi]y iiEtHla hJadb^ Simwi at hbrnc. Bb yoyr ‘Own boitr In- 
t*F>yRibBC, ELlHt, plEBBunC work. £^ri«T3«lldA Liand«Buu-y. Hie 
qgicbor yog eUiit, «3w d40B«r yoUF proflt* k«Fin- 

Hi-ai HlalnDd pf WwrivpiBil | b* 4 In^truEtEOn — BE. hdOBai, wEUl pcnonRl 
tiolp aiTidl *M(jEinllona Yroir enpHt- lEPrhEF*, EtAti tarrl-l^ arLSHP- ^mk 
Zww L-mpoiiv. write Ejoday for tul! jJLfomuiElDn. 

MI«lfiaAN LirtTERIlia » PviSrtR schofil 
3031 W. BWHg gbF4- PtPoH, MLEhlj « 

Study LAW of Home! 

SHORT LMiTPilaInf CauriH for HOSIIVESS MEN ind If OMEN: 
Ai::U}UNTANTSi EH4llc£EJ)S; LAW EHfOfctfPdENr OF=flCtf)S; 
LAKQROFFlC I ALS ;Cfl ED IT fHaTEL,!! HIIIRAME.KAL EST AH 
rnirt SIr P 4 BIH fpadallAid nifKi cml, luurD iffocni 

oppnrmnlEJEiiiadtcHd h LARGED PEDSDRALEAD NING5 . 3 1 yiMfs 
il^i^pirl ligi litKf bRcHdn.Altntl ImdilhEd. Eixf pa.Fmant{lltrL 
Fndkirtct cdrttfltild awiEdri. Siad lar FREE 60dK il <]u 

AMERICAN EXTENSION SCHOOL OF LAW 
Dtpt. lO-M, 8 E. Huran St., Ctikaga, III. 



DRaFTHUG'S t^eJoB 
for you I 




LEARN AT HOME i 

jrWK MMm bOn.tr Fi« tliOH «Tl <l9Aft 




roc td«H Ell <riaft 

...^-^.^WaaiaMitHpotslfc wwlMI. , 
af * an I BMW U br*t^ ^ pfcuia. 

I la, ipan Umo o4 Hnawr TTnci f« 

b'aODJfl DvubI at taim CtJdU9 



lucit M 

Si ^ 



tamu Id 
ailpIR 

POPXJLAR MECHANICS 
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Sav ifo« Bate it En Ptfpfilar Mechanictf 








L/ase ^tke 



1 Ann doesn't cry es-sily— but that night T 
found her la tears! "I can’t help it/' she sobbed. 
"All the things we were going to do — buy & 
car, build a home— remember? 
are— married three years, and jt 
ing ends meet! I thought our dream: 
come true — but it's no use.^* I made 
mind right then to ^*have it out^^ with 




2 *Xook herel" he saidp 
can't psy you more unless 
you're worth more! And 
frankly, John, you lack the 
training a bigger job needs. 
Ever hear of the Intematicinal 



3 When 1 learned the boss 
was a former I.C.3. students 
I signed up quick! And what 
a difference it made in my 
work! I'd never realised until 
then how little I knew about 



4 happy, and Ann's 
happy, and I guess the boaa 
is happy* (At least I've had 
two “raisea" in the last yearlj 
And here's the very same 
coupon that I mailed, staring 



Correspondence Schools?'* the businesa* 



you in the fact! 



INTERRATIONAL CORRESPONDENCE SCHOOLS 

CELEBRATE SO YEARS SERVICE TO AMBiTIOlfS AMERICANS 



SOX SCUNTON, WMHA, 

Without coitt or dhligatlocL, please send me a copy of your booklet, "Who Wins 
and Why," and full partit^iularB about thr course beforg which 1 have marked 

AHJ> INDUSTRIAL CDURSS4 




a A^LnJlLitm □ ALr Utm^* 

P ALr CoodiitiaDLTic 

□ AU-pl#U4 E^rmfUnv 

□ ArcfliwiLunl DimiFcNac 
n APchLlAcLiiTn 

□ AuUP Uivqii Tiin«-ijp 

□ AliCO T«clLEU«jiU] _ _ _ _ 

□ AvintLEiq D AvERiinr> qF MrCriIh 



□ CcDimntEu Briid BiNUiJim 

□ MAELyfurturiciE 

□ Tlqwpl 

□ KlMiriML DrAFiiDr 

Q HlRRtxKR.1 tIrABiiMHirirmB 

□ EAM^itinc 

] Fwanilrr Wof-k □ ]l«iilii| 



P i^sLarTrukim 

□ Fn*H^r*htf 

□ CKainiiilif}' 

D tlrviirifwirin* 

□ Cu1 Mial^ 

r~l l^qnrwl* I pairing 

O AcooiaDCNnc D A^Lypii-iiliiv 

□ BihihfiimB {'MT«H|H>nvJ«rvrR- 
!□ HrlRliiMR MairiR«CrNia-Iil 

□ CkrknnMic □ 0>vJE Sfirviw 

□ Aiiv*.iii^l npn 



□ Higtiirfty EnciTiMTior 

□ LcKWiiiMilLip* EnfftsDef 

O 

□ Mu>AC«mBI]t iQTbBtkHU 
n Mit w li^ip Rjui f^prt 



C] -MmLilCi k'ritflBAi 

□ MBcfiuiiul J 

o i-'.h£[E,MSlnM 

□ Mint; Tdchtnu 

□ XbVIcrnJuiS 

D P<4-tBrr>rn||iipic 
n rbumAE^ □ FJmabl^ 

□ FiiTxnirA^- 

□ PrullchJ T«L«pluiai¥ 

□ W-wka I'rnci-nHrSiii- 

□ RmUo, Gnuff^ 

□ j^Slio Op^rKLim 
n IlHtio Serv-Jdufl 

□ JL H. iMBTLii?!? FEiCVmBTl 



Q HACrlauBthiii 



□ 9licip rtHtiDd 
QIICMm EociiMa 



n Call«fv IVipBTH-twnr 

P ChI AnKHiiiiini 
□ 0- H- AjediSUiBiLLnc 

P Tint Yhi Collei 



BUSINESS COURSES 
n Fi^rBJTuiuiliip 



£□ tt ^ SLcEuLrtiBiL 

□ Buiupr EacioMria 

□ WopJe 

□ SbL'p DrsElNEiE 

□ MbtaBOi ElKcrV 

□ IrlCnni flEliSiic 

□ ficructunL Dnidoc 
D^3Uls^7t^;|^ml FEWQnniv 

□ Sim'BviiU *1^11 

□ T^l^icriiiki Enrirtwrinc 

□ Tct«pbon* Work 

□ T4ix|.j|q T>«nii¥nm^ □ Tcw^ wi' l isi K 

□ Widiknc, ElKlfbe uu Gm 

□ WfRiJBn M!p,PLcr*?EJuriiiLi 



□ FrtfiQb 



. JTUIUilllp 

□ 0^^ KiftifUiii 

□ l!i^ 3rli«]l 

□ Tllixptnii-li^ 

□ Jif ABhcLnc Mu. At WorE 



□ K-huiIr pLn4 r’^kfliT 






HCmE ECDN0HIC5 CUURSES 

□ Honup S'Jrt^ii'ipLtJn* 

□ PriFfuirlDiiML PiTNiirMlilai ftuL rimipitTn 



Q njiH-F^VF rHiMtal Clvrk 

□ Sjb4jlMCilRiJ^Nt 

□ L<lNW-aud. :ii]il I.H1I 



□ SpBnuhL 
iLlM^BC 



n T^r. ICiOndik atiil t raFRUfka 



ft'lMtU....,..,.., ,.,r..r,...r.,r.r..r..4fffl „..A4iir^MX 

Molt* JVrjingl’ Pmi iT iDfl..... 

i^-rkfcTifjr j-md HtifKin la Jfni-miaN iBJial £frnU«iff,. .UnnlrEiJj, funud'a 

KewU^eiMti- imd d[Twp«n Fa I. C. 7 i IfiPNfiFtriqv. W. e. .S,. 
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eVEPYTHING IN RA DIO 
AT LOWEST PRICES! 




GET ALLIED’S 
GREAT NEW 1942 
RADIO CATALOG! 



HiW nadiHl ^«is 1.1101111: InfrW 
1H4^ ni^BrU — itrLiDC — new 
fca-LarcE. Lileil FM cnodf-le ; HHT 
rtriMM-ZUClIO Perlwf ITHH.|eU: 
tlbo-Jienjrde-np: n?w nwEaUtei; 

Autii Nfiti; FiLiifU Rh 4I1^; iMltHl&Lffr 

— Bl3 At ElQW low prlCQlf 



HfW SPQBd $riA«DII I F4r ChUnlHi?. 

DrrliEiE^tJ, IndUItJF. «t<L 
; to «Q U’lltd — now foitim* — 
tmatinitf lowpiJmL Earj Tlae 

F1wd~-J5 UbF Tilwl dr- 

f?r. Kireri-'thlill in FA iJI H 3Q* 

pBiE f^punr] Bectlon. 




Su;jii4*n BRid EaperLmwiffaiml Billld yoiSF ni-di*— 1^.* 

jfiy thiJi faKliialiiEi|£ hrjlib^' #iwl Irurra a pnifll-ablt 

ALLTEd htip Ttni. Wf supply palAs LI Aid fW S>ulldiim any 
rndiu cSrtUJt rfe^crLb*d in coafttnJiClki-n nftiiils* in lJiJj nr iA AHV 
olhpl- p-mbiicBdoiL You'll ■rd E-awly vitJb.ALJL]£D a 

-p-xp 4 in«iu:pd htlp. See ALLTEfl CwLtBlo^g for duzAdl -Cil P»w 

kits iTMi 3nc3cpenaLvB dl-PS»afni. IIceb are B4icne %'fpitAl bJU^ 



AC-DC '^OCEAN HOPPER" 

PEfiulAi- z tjbfl. ^ir-ti>-ljii]ld 

PidiCL Timrt Short \V*te- ami 
E.tini:iaTr| Hrnadra.Rt. Lorr-c<4t hli 
■ramri rufopLuEe iVilli ull parld «ndl 
tGiHETUcL JoriD — re Ally eo bulJd- Wrlto 

[«IA? lift dlstillB, 



KNlOHt CRYSTAL SET 

A BrxL-Seller Kit fer becLrwDftci- 
AnyoilE t*n tJUlIrS ll Family ttiuL 
qukkly. Umimwllf tiSSleleniL and 
1 nr sfien 11741 . l-nf-ludEi ill pATlt 

aiul ilMplt ihdtiructlofti. WrLte- 
u>d;ir rof A'tAiiPi. 




**ADio 



nidl« 0l4tt9«iirv. A iLAndtr hook, 
fnr lUJIO tKflTlTlWf. TOmpllrd hy 
lEidiikg nuhorlLittinulor AUilED 
Alii IK-rrlj. Loo. GItes cArStiAer 4)^iay- 
Mi-rnidenlsnil LkOnltEOfie ^ *11 
roam Mil 3P-UE«tl liAilo 1 

mwdi ADil lenni. <h>|y_ * 



Etui In fl-BlIdari^ Hiadt»ook— falv- 
ihlF ImmA on ridJ^: 

leHb bMV u> aoIqoI oiroulu. tehiI 

illAirrAnaF. h«l|d lets, lllua- 

trP-lFi:!; itaiy to uOderWUElil Lnm 

m.iift OrdEf tr eiHipco 1 Qe 

Ih^low. Ofilr...--^- * 



B 

I 

1 

1 
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f 
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i 

I 
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ALLIE 



■3> W. JuikiAn BIvi!. B*pt B-PK-E 

□ Sead me y*^ud- FREE 1 3 Spring CktAlo«, 

O I c-dcIdi^ IfLc: for Kadi-D DLOElOBRry. 
n I eBOLObe!' lO'O' Kadio Bidlderu.' Handbook. 

■■ II !■ l■l■r■l^l-rEr■■h«l■■IV | 



Addrene 



I 

I 



I C^ty. I SLaLa ..... j . j 




aaers YOU COLLEGE m PflOFESSIONK TIUmiKG 

ntiJorifiE tn AVIATION 



AKMdUsd by Iho IlllnoLE ^ut^firlntebilEuL nf Publie ImltuEtLiK]. '"In- 
rlUdM ^ AncrEdJlcd DlBlLer InOElEAiLLiidi 19^. Iiiaeil b]^ Lbg IT. d. 
UEttH-of IlilLtoitLoa, Foderal SeCJrhiy U. Bi Ippicved AHk CfiOi- 

LaurcLtil GrtnJnd UtJ KlTlDi StIlwL IIKL >l«ctT4n]«' BCtk&oL ACtHilkUd 
by tnJ E-OopOF^tlRiC wLtb Lhe iral^od Ktatfii Afcny Air -Ciorpi H’ltTlnii' 
iilsht. uid laDchinlfsl tValJaiUti Opi!b Uh lii^li EL'bOOJ iriduaLEei 
FOUR e«UF*4t liid tn S,&. dtijriu In Prgftnrpnil PilvtIniH AvlKtltn 
Dpontlam,i Milnleiuaira EnfllrtoArlBi. Awr^pnlltal EirtpiriBirkifi. 
T^%'FNTY'TW0 TR.inflKG PLANER irt uieiJ La proEcdslenB^ Itijcbt 
UB-liDlnE HhL-Olk pr^pirea cridUtEtl Ii>r AirLLbE fljfbt OpEiatlonj. 
PACT7LTY or DTmi-BlJttt lit Ttrlwa DeldB of avlAElDn. 

1^09 imduttiei RnnRaitfil |]inl(«|]i Uf t tnMl ■Of CWDltitcLn] 

ItLhIEw f.lLMlfiiti. CB.paclVr EaniltaaEDi of SCO, 

IfrLi-aoni aliiaiirl, 3S bdUdlrtiii deTPtod tn teboal piap«M« riLdmlidLy. 
DMUllJi^iu *wi dinio:^ hwlL a.t ih« 

tviputr Urm Jamjuy i. Srad pucLoud for qoia &4-pAi« ctliinfr 

15lll TEAR f arks Lwili, IIL 



4»t»nUT0>DIESELS 



FTsetLcilp Ieite4 IraLnlTtfl. BirtEd by 30 yean esperLetm. Cmun 
iBElDdH Auta Ifedunlcf, DIcbeI Bervlce ind Ooeratkoiii DJciel tmriFf 
Q+MffP|lon, IfaEhlaa f^h^i PnEiJM„ Aulo- Rli^EfTiM, FlHlbl* plan 

to DLnt vperkBc needs of time wUli or wlthoot ]bb«. Olderti. ]ai%4«t 
ufsda srlHul la West oyiakLaet you aihl help* yau Bif A flood My Tab. 
lY*.TiAiiOruM4a AII-4WWO W- Ih.- A^ Kalt»i- FOppi *^>1 iKud wbkie leumufl. 
flHIueat ne* Caiatoiri 

D*flt. ID- PM A 

1.41 AnC«l*« 



RATIONAL SCHOOLS 




IDQ^ I mpra¥fl ment fiuflrant««d 

Viikl, elrcnEtbcn th*' vowil nr^jcntu^^nof 
-nncflTiff J<i«OTii — buL by fupilftiUieppilly muaH *ii>J 
pri^niJjiefiLlly onrreyM ni/id.nE Ezcmiro i i i and ab-rOiLtnly’ 
Ee iniprore aoy rirBlUf ipftilciiiB valet 

+r 110% J I . Wj-ILt E-i* WDIldf/f-M ^T\U^ bfSfiL-’ i»Bl ^rw- 

LrkF*. ■ft ErV yitVLwma LiE?i LlW TPi* Mnl. ^■Q Ipun- 

I L>ir« MUNi Up ■iitMh uadet k7 i^BUi UUN* pJcnfd br parint- 
PERFECT VOICE INStlTUtCi -Studia llSr 
64 E. L«k« Sitn, Chli^D 



RAFTIN 



MORE DRAFTSMEN NEEDED In all Di:in- 
uCarLbrEuif inil Inillrlhnir IJnef-^Y^kl trill k 
dHH.lt Biid T.TV ]/v:jril iiL linsiit lb ifiSTS 

tlmu. SttiaiK Krriltf-JVrJii-^i .■^rrlrtrf’- tVrllEt 
NOW IW FIIHIl: UuUelln. Na lyiiUEiLtLca. 

AHi6ric«n Schoal 

^ Chl^ltO 





HAN ^0^ 



fefi 



S A. Cl h- D.C- iNui uLh«i4 Hra 'eMh* 

f tLijrlKE ^rJead— feb«T»l«i oecuwdauo bni La 1 

nld kik Limli ol Uiaikli Not fe Euy Ntal *tm 

cfu-bcna. tijC kEUhUV- uri« eCktadOKl dokHil Fuila— 

■ liH I /US'"’ knd. 3/^' . Ljtutfoua TijralihvJ 

vncK wdrlar. CuurbnllfBd xdd ^ b’srn fiMk- l4flpM.in 
f^BiJkri^ j,uba budw, pvijutnn. [ve-)M.b*H -niitll 
f«n4G»iM I-' periA. Tut# JlAN-OEjA^ RLI> 

ini^b«eln h^i no^r^tc-rram llEfatKK'lx^ sturduT 
fc^lt «f Pnfi^ 1'> ip4^ ynrii r'Dllr n. 

■ua!aii1a#>d t>V U-f ^[uiVTiiFLLiHfr ^ 

bscno NO mohefe V-^Tilk |^i4 ■ |lo7M=J V 

Pwe Fdt HAMPlWIILr irouad jw ^ 
^lua. iBfiet. wutk ikBfi. Aki^ ty 
faebuOM, npklF kbc^H, uiic-liuilea. FusdN. Ui> 
¥aiilari.lJaHbu|ji. ul-anhan,*ic.ClrLla±H _ 

WE.LD buir. Bfinii n4 I^bII rulA C4ii in i 

TDU -rnuipIffifH nalb rofia u-id i-aiilkn. y*kv imBHkS J 

■roly iS.uft pIiEi few rrnt# pcM^ie- H nnt Jw- I 

IlcAiHi reivTii Ff.t M ?3 WELif lii G 4 &yAti«nNMirt | 

ujltli, V -I-- -llv. Pi*I| ¥ui| 1.4#J« n*Wi 1 

k IhC,. Dent. Y-SD3 Cliiii>lFiNi#fi. Dbl» ^ 
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mmmts! 

<ea</ HOW UAHENCE A. O’BRIEN 
MADE IT £ASY FOR ME TO 
PATENT AND SELL MY INVENTION 



THE AMAZING SUCCESS STORY OF A.LM.(nam« 
on request) TOLD HERE IN HIS OWN WORDS 



**T AM GLAD to f^U the ol 

X how 1 e&t starteci On the roid 
to my uroBODt fluooftsa, bocaus* I 
fee] certf^ln that It will b& of real 
interest and possible Infiptratloa to 
other inventors who are Just st4irt' 
in^ out. 

While attending a twhhlcai school 
I became very much annoyed with 
the InadeQuacy of one oi the tools 
reaulred in the course of my stutij''- 
As a result 1 conceived an Idea for 
an improvement which I felt so 
■Burpaiew the tcw^l then usedh that 
1 was oertatn other students and 
professJonai men would and it very 
valuable. I demonatratod It to my 
friends and they were so e;reatiy 
Impressed With Its oommerolal pos- 
albllitlea that they advised me to 
get a patent on it. 

Aotinir Immediately upon this 
BUg^strohp I wrote to dlarence A. 
O'SrlcriH having been advised that 
ho wae a reliable and competent 
registered patent attorney. Allow- 
ing' prompt Ipatructlons from dlar- 

ence Q’Brlen, I submitted my 
invention to him for the purpose of 
makUi^ a preliminary patentability 
eearch of the Patent Omce records. 
The good word £oon came baciE . . . 
my invention bppoarcci to bo patent^ 
able! I believe that this was one 
of tho graatest moments of mv 
life. Armed with this assuranceK 1 
promptly hied application for a 
patent. As soon as the patent was 
thus pending. I was in a position to 
commence volume production of my 
invention. I then ormni^ an in- 
terview with one of the largest 
manufacturers In tbe business, and 
demoDstrated the model to him, 
eln.ee in the meantime Clarence A. 
O'Brleoa had secured the neoeeeftry 
patent for my Invention. The man- 
ufacturer wae 50 favorably im- 
preasBd, that he gave me a subston**- 
tlai order. He was. so pleased with 
the aalea results of my invention 
that he lanow reordering m great quan- 
tities- Other manufacturers oaught 
up the Idaa^ and today I am siip^y- 



Ing most of the market, and am pro- 
tected against InfrlnBement by the 
patent ootatned through the efforts 
of Clarence A^ O'Brien. 

I feel that the whole basis of my 
good fortune may be traced to the 
mtelllgent, carefuL coopefaUon of 
Clarence A+ O'jerien in securing a 
patent on invention- Without the 
assistance or Clarence A. O'Brien, my 
tremendous euccees would not have 
been possible , , . i can whole- 
heartedly recommend hie services to 
any inventor who has an idea worth 
protecting by a IT. S. Patent.*' 

A PATENT IS YOUR FIRST STEP 

11 you would protect yourself agaiusi] 
tho scheming actlvltres of unscrup- 
ulous imitators, a patent obtained 
from a reliable registered patent 
attorney Is a very necessary pre- 
roQuislte. Do not be misled by claims 
that protection may be secured 
by any method other than a ij. S. 
Patent . . . and do not run tho risk 
ol obtaining your patent through 
the earvloes of anyone other than a 
rcKlsterad patent aMKsmey. Ciark^nca 
A. O'Brien le a registered patent 
attorney before the H. ratant 
oittce, and Is qualified by more 
than twenty years of actual patent 
law practice to give you tbe kind 
of service you deserve. Remember, a 
patent ... as such ... Is valueless, 
unless It spectdcally proteeta you . . . 
by good claims , . . a^nst infringe- 
ment tay imitators, finery member 
of Clarence A, O'Brien's etalf la 
completely Qualified to help in giving 
yon every service that can Contribute 
toward patent protection. 



P IE F E M t C 
INVENTiaNS 



ACIIOH IS IMPORTANTyif^^^ 



CLARENCE A. OmiEK 

R«giit«dncd Potanf Attemvy 

before the United 5fotl» Pnfenl 

0«ph IKIj Adantt building, Woshlngfon, D. C 

riiiBii^ frtfr Patent Culdt and 3rmap 

^cially prtpnrsa ipf In\-«ji,ti4*n"- form FREE. 

ThilN T-.$4UVDt dnc-D- nnt a>KLIir*tA mt?. 



Nam.Q - , 



AddF*."*, 



CI*T- Slalt. 

? tPI[i*M3 ^ print pUlnEjfi 
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WHEftE-tfi-BUY-lf INDEX 0=F POPULAR INVENTIONS 

Mklg-tf w-dihboarfl 
Wnffl-WcHM! CTnJtsmrn, Cbkain. III. 

Flal-a h^ldar 

- caTMm, Fine Si^tt ■£■ Co., III- 

AulwnaHc psrcalfllDr 
TAfirfiirt. Fan' ^ CLarH, New BrttaLn, Conn, 



built-in time twitch at any point from 
weak to strong. Cojffec is not ‘'boiled’ ' at 
any time, since the water is kept near 203 
degrees and passed rapidly through the 
coffee for a controlled period, A light sig- 
nals when brewing is complete. 



Scarcely larger than your hand, a tiny 
washboard with wooden rollers for scrub- 
bing is handy for washing small articles 
such as gloves and lingerie^ hose^ hand- 
kerchiefs and baby’s things. It is small 
enough to fit in a handbag. A strap across 
the back makes it easy to hold. 

Plate Holder Has Rubber Grips 
Which Move to Fit All Sizes 



Anything from a saucer to a large platter 
or cake plate can be accommodated in an 
adjustable metal plate holder now on the 



market. Intended for u^ on a shelf or 
table, it has rubber separators which grip 
the plates. These rubber grips move ver-^ 
ticafly or horizontally to fit any plate. 

Automatic Electric Percolator 
Controh Brewing Time 

Brewing coffee to any desired taste at 
controlled temperature is possible with an 
electric percolator now offered house- 
wives. Thig is'j^ccomplisbod by setting the 
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LUCKY FOR HIM THAT 
HE HAD SAID!- 



m 






■asrOjl! 




*1 hecp 



'au CAN CHOOSE 1 
0R20RG^0FTHE5E 



BENEFITS IN ONE POLICY.' 



/ 



In i%ii new PiMla] CBH buy Kll-cdv- 

rPT-ir^ ACCtDR^T jnB-uT'Yiniee a!une + H ^ ar ACCE- 
Ut^T AHrmOSPlTAL lnaiarini*..;(ir ACCE- 
DtJNT AND SICKNt:i.S3 INSURANCE . ..or 
ACCIDENT. SIC KNEE'S ANfJ HOSPITAL En^ 

bUTn-nciTj It- 1* i^iFur BChft cif kiAUfanca 

thet YOU r.ei?ri, 

Nurtlirr. y^oiu buy a.-ny uiie ar-buy cumblna^ 
|ign uf lim-u Lii ypryinjf ^.T^uiinta; Death 

btuen t* uE J6W. %im. tl hWO. (1 . iWHJ ar !2,00u. Tatal 
disubihLy paypicrita <|ia ji hhuIL of Aouident) fo-r 
24 morvLhis af (Atl. $1W. £1 BUoy|L^ permontbx 
O^nfinEni^ ifi'Ut n^‘!£j] Scnurite fof maotha of f£Oi 
ar pc-r month, And npp^i^an fltlEnK 

nPM beneftl* rHnffinir frtm I2B tp ptr month 
fqr tw manthi- HcwpitpUirtiiatt beaBril* (for both occidcpit And tichitceap Enulude room 
or num boufffit? of K n day, JturyJoai fcee ud to aud othcT bo*pjt*lai?Tn^i<J< bcnertta up 
to Think whaL th?w would tu YDEJ iu caae of atcknt^ at 

NO AGENTS— NO MEDICAL EXAMINATION— IN THIS POLICY 
WRITTEN BY AN OLD COMPANY 



PgdLBl En«urrtnc!« la uuldo^otusivcly by mai]. 
Thtepalky iif nvpilabk Lo mvn in ffoneiml 
*B*tUt(vt prof«iian*J nnd retail 

service work. A^c llTnitPr IH t# &&. {Em- 



ployed women nlao are eliffiblc— write fur 
deLaila). No Bjrenla wiLE eid^^no madicni 
examination. Foati.1 is a lerAl ravrvc. uid 
linB inaunmea company. 






#t* / 



BUT OON^T DELAY!. 

Write for information Coday.^ Cboo^o the tyfh? 
of policy you need— it will be flOnt for FUCE 
^n9Iil^ct!0fl— no oblep^tlon. 

SEHD NO MONEY until you dcoide you 
want ihc puLigy, 





POSTAI 


1 LIFE AND CASUALTY 
L INSURANCE company 


1 POSTAL UFE BUIU>INO * KANSAS CITY. MISSOURI J 



OCTOBER. 1941 
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AMAZINGLY EASY 
WAY TO GET INTO 

ELECTRICITY 




Doq''I; epMil -yoUf ILtc StuE ot •. jvbj Lei Ub ibiepiue yna: 

[pr pn^nirjjdd. tnln for h b«Tt«r JoI> Io 

£lOCCrlClty. Not by tpireoEniHieiicEi. but.'^ aa EunzLzJ^ way 
wp u-nph rlfht iirro f-n tho Afoat C«iysr-Stiop«. Vou a«i a 
JHbHIcb] trainljiA Jo. 94 Veku don't Iutc to taj nut 

much flioncy t)od 0 t Coraa tfalnlnl. iMy'Tay aftA# 

Ufltloii'' plan iLoii m.y plans |o hrip ypu e*rn. inofit or VQur 
Hv|.nK mi^ls?4lt pumible ta iet JUy Tjairiing -vi^tb a. 

■ipflj] puElay of EPOfi^y. 

LEARN BY DOING^IN 90 DAYS 

Von don't need adepncpd •oducallnn or piavlovif 91 P4- 
cience. J don't care you. dooi't know on fij 4 tn$LiEU re f rein AH 
aLr brake — I don't cxikcL tal Coyne LraiiunE Li nractical 
*’'icflrn--bjr--dciiEitt’' traLnsnji, Don't |i^t]iirk.o£ money Ddlii yod 
bajdt irPtd |;clCia£ ail detLiils tny ardazins plan. 

EARN WHILE LEARNING 

EHIPLOTINEHT SERVICE AFTER GRADUATION 

If you need pari-llm^ wdrlc t« liclp pay vdur livind ?xp«in 
wx£ will civE you the lieLp oE oar funploymenl 4epnrtPien-t lu 
dMiat you U3 Stii d pure, time idb^ ui li’c liOVit tnouBonda 
□Ibera. We fllve ynn m fl ween' nractlcaj plecrtr|eii| tnlD- 
lad. In Ihr arcu.1. raalLnif tliopa Cayoe . ... 4. im one of thz 

y reai.eit oulluyaiof dectnoi] apparaiPBewroMembled ■ . . ftal 

vn4iin4«, etiilnee, tKuw^r plant*, auiu, fr-vrii^h-booxiLi, ltbux- 
raEltins BEatjonn ^ ^ RjidioD . .. 4. AIt Ccmd^tlnnlnijL ooqj 
tfic Reff’lfterstloil -r y . eireryth-lnjf froBk dooibdiu to farm 

po-WEt uDd lij£EitiDB'.i....4-[dlL>-Biaed. . . ^ in fuUnE}eia.tigiLevt:ry doy t 

GET THE FACTS 

Coynt Ed- y>eiir leeat ehuie« Id cct Into 
Eb«tTid.E.-F. TIub ecbool Lb 4] years 
CoyiH tfalEiEne Is tested. Vnu. can find out 
everylhiivR alMiilu.te]y Ec«. SIjnply diailllie 
cnUpoti uad let ua Send -yau Lne bJff, fre^ 

Coyiwlwdt pliotPpTipbs , , , fiLtu , , * 

□pjiortiiQiU.eB. Tern yuu. na-oy mi^3y cam 
t^pe^w* wtiEle tralnlRK and how wc aulxt OUr 
ETUualea Ln tbe field. T^o obligaiJoil to yoU.. Sa 
act at onjcch Jun mail coupon. 

BIG FREE BOOK! C4>nLaLD.lEij|t p^ot^mpha 

and telllna Ute co-mplf^te ^ / M ^ 
tbarv — ab»ttJtcly fSjlel CtO^ 

COYNE ELECTRICAL SCHOOL 

J|{M> S. PBidina St. D«pt« 71-T2j CIhcbcw, |IL 

m aoMooa rn^tm--m ib ■ h-m ■ m ■<« ■ khahm bh m m i 

tt4 C. LEWIS^Pru.. cwmt £LECTRieAL SCHOOL 
Umpt. /I -72, BOO S. PRiiEiiiB St, Chiedti^ UU 

llVjkr Mr- Without eUlptailou n^nd psf- your h|ff, f±e4 

alalor with faeLji a.boUt C-Dyne Trainiiae and detaili m your 
itlun^Afur-(^ndii«tkm'^ Plan and yodF ether 
plaiLS la heip me. 

^aR 

AASjntst. 

City . , ^ . 



EASY TO 
LEARN' 
EASY TO 
PAY 



Today. YOU CAN HAVE THE 
KIND OF JOB YOU WANT 

Here's why and ho wi 

SJIIIdons of men BbiSE tn ‘work in net? and expanded [a- 
ddDUiei: tnjJlLnn* pf men BolnflEito mltltary ecrvic^. That 
mnana hundrcds^ of LhoutdihlS oF preferp9fl jobs W03 be 
ttpen-'^fobs 4'ia ^□lemcn,.^upeI^vl■on^ gkOCOUntaDU, prodnc' 
tlon mtn, tfaflfte meu, eBeputive*, «Ales taaBaprr*. coat 
xacn.dcpattmmt marjaftr^ etc. Socsie will be filtrd ftdm 
the rankfl.'mHt must bc Ailed by new men wbofet rtady 
quickty. [f you prepare quJebJy,E±iatEB youroppottnuiiy. 
LaSallie spare- time truialdB fitB cxAciJy, It le eoedenjed. 
ptactiraJ. moderate in c«t. Ff you are Sq eamoBt. about 
euceess, aak fur 4 llf free 4fi-poffo InkJet on the 
of yovr interost, 

LASALLE EXTENSION UNIVERSITY 
A CorrespoftdAfice InstitutiQO 

DwpL UM-R CHICAGO, ILL. 

Cr.’MDUIir Bl 

Tan SKINS, Make Up FURS 

Be 1 TiKuifinDBit. CtouiFf yoi*f huHbTi| J uit. We teach 
ypik at H bint. Moubt AnEmalij. Pebi, Hetdi 

»nd Ftali.. 3«vri hufiElaii^ n4wifl und 

dVQ. MAKE NM3-NET. M*.<iillL Oriil f-dE Hhi». 

Ula iraPcEHlTd pp-rfSl*. IHVESTraATE TODAY. 

r n E E no HU toe lanwelcturai. 4Bj^w*i. 

rnEb Duun HuitiPi, ^at yo<a*\ if* howfiw*.^ 

3«r>JJ nartnl -rnnl ToUAY--Yti ii. M^viufjp] EEate rwjr a*£.l "I 
NdaTHWESTEftN SCH04I, TAXiaCtMT; DejiL SSTT, OfflAha, H*hr. 



MECHANICS 
& WELDERS 



Auto ^Terhinlei tnJ WhW«rr nre In blu de- 
rn-Bnil. t'^pleh- eiurH'S Id arnnij a<ttylena u'cM. 

brJj- ani! rruih-r hiirai^loE, p[ir;^y 
nlinf BBd nmlal flnldiJiiR'. Pay 
ffr-iillliLhm lUan. -I a 1 Nm,- ralu^. 

IV] lie Eo^ld^. 

miCHiPAN. TRADE &CHDDL 
il*i Waadward Awrl Delrvll, Mich. 





FREE 

32 pytfiE 

wtalog' 




A 

F MGRE DRAFTSMEN N^EDeD an plenes, mdlorSH c-qulp- 

H in*-pjt. JiJK piAJ ■ rl rl'iJiup] CDPrao lnrL-n.B 

I K". ■ “ ■ 

Amc 

I I 



ruu QLICCKLV al hnciK- in Erpare IClm«. ini££ Bli|]h 1 Lu 4 
No ObliE^nCl-iinr Addr+^Asi 

American Sdiool, Dapt- A-7 AR, DfwbbI at fiAlh, Chlceiv 

111 II 11 I 



ARTISTS MAKE MONEY 

^ad. Gut your AbiUtV. Snud Oaii^ oopupatioD .and 
addr«fl0 for rrcD VocatLPbMl Art Teat. 

redarel Scheuli;^ liKfi fiiiiBl bWf Im., JWIimiApom, Minn* 



Enr inririnTir ewnbr^ 4i 

D*HHbPLI*Fif|i*bd MhIiEI&K 
ikmtModJ 4f BdUeMfr IjIjm* 
BUkD Oiiif* *bd tMK4 ^bO— 

*n4 trtmwtt bpEntlnlhk*— fU 
ir*lld*d IWAZnmaDL Ueburlkii* 



Qvtt aeiT#t« Kfak b*HA 



AVIA 


fiOH 


Nil 


iDS 


MN5TRUMCNT 


ME 


N! 



IVtpM-e for thto inw- 
■cpUnr. iWQll-. 
tlmv cnlllint— j' 



iFie ennr"**' — wn^api^Hoftra 
BtinlY.^ AmerfrtD 

Schcwl 4>t in- 

■4mmrn!iF4 UivL M>]0, 
QlGDElalz, GalJl. 



TOOL 

Machinis 


& DIE MAKERS 

ts, Screw Machine Men 


1 FAe t1 Scad tGr cur 
1 NFW BifUk -Prai-U - 
E «aL ’htbrkiif^*- Qliup 
l-TFiinlrie'-' 


,l>sf ebAA proff beedf wkiFIed. metal 
era, l4eiir« lihtJir. tnu.3ert by actual work in 
' ALLFED f^HOPR- Fully iMiu.i|>E>ed. Staf^^i 
mpprpvid. Low Euler uiiy lime. Dsy 

aDo EvenibjB FIEE.E ElupIb-VIl'J^Dt 

Setvi[?0-, Tl'n/a/or jVEF’ iPZu-r^rai'eia Cdld:p4V. 

JltLIEQ SCREW MICKIHE iScbd Wuhm 

Drat. PM-ie. fieo w. t_*L«i St.. -Chlea-OG. P|l|in«i| 



you «w it in Pop^r M<c?idHlctf 
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inventive'-mindGd 
m^n are conatantly develop- 
ing new devices and improve- 
mcnts in their company's 
methods — never real iaing 
that they coald Use their 
natural inventive talents in 
spare time^ to put them <m ^^Easy Streets* 

Do Something About It Now! 

From the salary you're getting, can you see 
[low you can *^Iay away" enough after paying- 
household expenses^ auto upkeep^ doctors^ 
hiUsj education for the children — ^to make 
you comfortably well off when the years 
slow you down? Now is the time to capital- 
ize upon that clever, inventive ability of 
yours. It can be done! Hundreds of ambi- 
tious men like yourself have already done it 
ind are making extra money every month on 
their patented new devices or improvementa- 
Protect your invention with a IT. S- Patent 
and cominercializc it for your own profit. 
These two free advisory books tell you what 
to do and how to do it. 



mm VICTOR J. A 

Evans & Co, 






88 Pages of 
facts about 
PATENTS 

It rarely happens 
that a good in- 
ventor is a good 
business man as well* this reason we 
have prepared these two plainly written 
books to guide him every step of the way. 
Send for these 2 FREE BOOKS that elimi- 
nate all the mystery from inventions and 
patent procedure— they tell you plainly what 
steps to take at once. 



REGISTERED PATENT ATTORNEYS 

Ifjin 410 ^ 1 . viefor DwlhilBC 

PIltalHiiirh Omtrni Empl» BuUdlrtg 

Lm Artg*!** Om«*: SkutHt 

ncTiUI mt rapici E3f yxiyr tKXi 

ind R*31 iJk EnvmtLw"— *-lw * 

dvi-iec- qF InvcntLan'"' 



Brut 

PtfJ. 



H>aArm> 

City or ^uvm 



City or Tmnv . . . . . r . . 



DON’T Ur 

this Bf 






OCTOBER, 1^41 
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EARN AVIATION 



IN LOS ANOILES' A¥liitfHi Cdpltfll 

i””5 ]] asb IncrfliiH b Lq" Aa#J^ ■.i-btkia *etJf bij Hmi 

Lk iriir vndiiubCM. CtarMr fliilVlnV 

tdf Alriukff taELnMrm^r hi*cfeadd<Fli dflRtlnEi 

dUriJvh ItatcIlMnu# ud inrlnmtaiU. TT^IB All Amm* ■ 
■nniE mi44l^T 

My AppxDTvd bjT iImXI j. CofimiiMiii Fi* llAliE. fid wi tmi iPwbwiK" 
w. WliLi-J-H H 4>*iP bLH.14 b^Aj 



••’WTTT- . T>ji.fjw:mtr 



iciEwaao, CALIF. 



J51^ .»urkl.. t-'t !.iiiitesi Ml IjniEl"- 

1h'l'i|f'|‘i|<-Bli^ nruH't |.irT.it^U 41] PVLr^rMH 

|..%li.H_4i^m - irAEini;- sinil wlllne 
lUkiEnk kv^-pFi-rvd k Ah 'f -b>I.A^J F>ii« iT EQ3 hR 

LTiiHTl.. AjV3NKir->K Iliv<-Itlir.-Ji HTurs H ■■ 

RL>nhK!>l CInsrs 

»IU'n;1yi. p-hthii-, Fy. IIy>- 

.ir-alA|.l£ IWEkuri— ran^lj.' t|v^]^lJ■ jLEC'nt^ntl . 1 

Laji-iA si^jitu. riilJills' inniHiitn.j. mrbi Otm- 
CHIltr»t^r -n1fi:Fc4]. flut 'llcl'r?"- 

-rit>Eiiui;-ETiiE|i'>il hfiuil ^nF‘hi^ an L 
«ftV iitlnlatulT dFIIhIi * 11*^1 

fictcrfT, T^tnjiiL and inNuiuiR rnn u K 

mlulan- oil «w«rv DTdvr.^ H-n*b nncrva. ■■ 

KAHT-S^LATlf, E>-sS 



MACHINE SHOP MEN 



LnH-n Iq vet uii mod run AMY 
hJil^^ niBcliInfl; MAKE MORE 
MONEY NOW Iw Marntni 
^^M^tk\y HOW TO 60 THIMOi 
wlilcit uiU*Mv tmhm vwi tri 
EtiMdy ind TtM 

mand for IKILLCO in«n N AL^ 

READY alHfld nl tbfr nupp^Vr 
ttHii WlLi- IT BE ■ month or two from noirT 

Doo'^t ehIb this rtuniiT ccu&ILEy Igr pn: 

tion, Enl.^ llLlti 111# Ospononlty 

in yam, for tiitl-ng. £II#]it I9l| Bwkii glmrr 

Important cn«:NinLi-al facta wa HlrapJy n^O dear^^.. 



Needed 

jvmf 



Bigger Pay 



Oyer 

mf. 5« — . 

HbanlrM 
ManfegenLeciE. nuU 



.F Srt: 

:lLanlr«l^^^Hi 



puiK, b«ui-jy ;iODO iiLUfliT^tJniu tovH ^vwy rul^, 

ma Tool MftlilTw. Piiwt.a Mahinr. Foundry wnrfc, ^Ie 
TlrairkEiR. FflnJkQf, ^.fafhl^rs PLigfi PmeilrtAQd Manfegem' 
buiLdra^ of otlicr au’bJ^Ld, 

8 Big Books (ll^lo-dilB EdttiDii) Sent FRSE 

ta you !br «aialDat4oo. vn.ih wo sfioid. a IM Blndvr oE 

UMfkjr ISOd piuttn wkEft 2A? orirluftl nhnp tJckgta »1ili ISLn^ Li1a»- 
tmilomi. TbHC nl»w, nl^ by aitp, bow io oet aud run aLoi 
any kind of Job tu\d ar« Id addltlnw lo th« 6 l^anka. DocL Jei 
ill ygiir owD ^!D 4 or placv oE lignliiam wh 0 ih>ar or not you w#jib 
to tiitm, up DU any Taru vdil want t-g. Noeo tbeir 

Hrtnt AIONISY MAKING value, then, it you '•ranL iDora, pay on 
ue €AJileat kind of puymcuu. A yair^ ooDnullln# peivilEreu wlcn 
our enklMana ■now gly«D with thcae hook" wSihout extra Htarsw 

HfTiirFciii Teehniul Bo^-lely.. Pvti1 liher^-ttovno #tudy CoonH. 



fkwjvbelan TKlinlcii fawlrty. Oopt- iTItp PreKri *t BBtk St, Chieaooi 
■Voil iHB,T Hind me tfie A Dig bOo^q ekid flor- -oJ Mtmp tickrfe fn^ 



Ore ntnmikiAlb^iL. I wd]3 T»y Lfie delivery ^liij#e» ouilyp ujiIoih I dwIOe 

u> lc«p them in wnlrh r^t* 1 ws 3 ] iemt ia.DD ‘— -* 

ber monlli udUI the tofUii ]w-ae« ewiLy 43 e. 0 C> L _ 

In td [ will DWfl yoa nalhiTv. V«y elM tn m™j ige 



In ten djure and #3.00 

1 . ir 1 rrt-um th^ 



cerllflcetO HL-tkElOir Tine tg ctmiulklrr yrlvklii 
DTH ife«r wkihgul e^iee ehegge. 



^ with ywr #P4PsitM iw 



Addreii .... ... . . , ^ . . , . . ^ . r . 

litirti e Jetter rteLlTijt hftr.. iwy^|ii|i 1-^*1, -^hiiilrrir-rr'ii nihi* ■Ji'i 
■ddrexa PivH EM-i uE eL leoi-t Hie buiknew gien aa Tetmncr. 



START 

$1260 to $2100 YEAR 



Many Appmnlnuenlg Being 

Madpo 

Prepare inimedialcly 
fDT Exaininalloni 

WOMEH 

32 Piifjfi* Civi-1 

Servifc Buak 

— -FREE e 



MEN 



rRANKLIN 
INSTITUTE 

/' Dept. B174 

^ IS. Y* 

GenlJcmenT Rush to me, 
FREE of cbarflo.^ list of 
U. S., G[.hVErnrhe^Ti L bt# pay 
- jfubff. Send mo FREB sa-pnpe 

JnajJ f-iQltpun ^ I'-juh deacribinff aalarica, vacn- 

Tofliiy — iJidLii, bnLLkw, worlL, aad fktll par- 

^TTltr tieulora toltinr how tn Liualify foT 



N# pe 
AddrcsiH .r 



tFARN A.T HOME 

At^ yiqq adultp alorb, big'biti^uflp mUin g* to etudyT 
ovcsllgateLAVV'l We ^uitlo youetep by ®Ujp— 
^umisli all teacth, inclydina 14 -vdIu moL wLi bra^ 
ry . Training prtpftrtid hy leading J n ’ 'efEsnrn 

and given by nMunbers of b*r, l>cgr.. -uf LL.D. 
conferred* XiiTTCosti easytcirmex 8end KOW for 
4S-p^gd ''XitwTr^iiiifi.^ for Ireadprmblp.'^ 
UULLE EmNSION IfftlVERSITVp OipL IlfJ^U Cblan 

A MRHESFOMPEHCIE IWfiTmJtlOM 

rtan'i pui gJ( opfOfiikBify-liArn 
P3 tSEL scyw. Uieirl irtribag tiIu- 
ab]q fQ yoLir fimue rgshctt. oc if ygg 
H.rb £$lled eg mechmiz^d U-ni(s 
Aitny or Navj. Ugcunetl rsiPlgn re* 
fim^ W Jwflri Kudena. ** Jm't 
wlie-wcdtc NOW far £r«-booklct- 



EAB!t A DEGREE AT HOME 

From A Chirtvml fidueallDiiBl iTwitltiitlim 
Conduetod by cemswandeHc* 

In \t^M' acUhm: rhllo«pliyj EdvdAVH*: TiihlN 



Pn>^ C*yi-H-i 
>34 ^L-jL JuiiiL 
lh-|46>^-*i ItiMll 

EytrFSuEElt] hu : £.ib-lticu. ^iflu ;'iririMinpr^iL 
E'H*n. rj^ wl , .^■roiu.ubi'aL Eirw-CM nk. J 

Lhr. Math, licir|T:c.-HLL : Ali Cii*''h‘ ■ » I'li. "o 

MeKIvI [■y-BHIii' .V -t J=iQ jgiAtl-OI. tC-IiPri 



uran in ae-ul n-ewanv. 

iinruUnca; P^r^FuiloS!' , BupWH> 1TL t-bynraj LTHInl*^ : 1^ 

■tilnjiy : Lab- : BhedM# 1 rfrililtli i ^ i^”l 
ISO: EIw-LtIcJ. CirlL ^EwKiinK?l. I ArrMi^tu™!- 



urfrbl. Ei lih«»r- 

■allot. reundeB kHd. Ciuriwtfl. 
5tierlti-ni Soad, CMi?a4i? 









‘STATE COLLEGE 

in2M tfeats 



’.Tijwl, C^eiuitm], lUdLo, 



j'jEffi.r Hrarwa in 



H'or-M .-OiMie I 
Civil, Klwtrir^l 

Aerooa' "' BuEinew Adfnmjfltra- 

aiDJl' depart^Dt for tljow -*liU 1 $^ 
courwa weoia^ la I^urreyiTifr 

Studeatfl from overy place and iDiuiy 

6 ^ Jjiwr. Onduatea eucw^d. Kn^Juiuiig, 



Hid AooDuntinE. pr.^LaioJi' 

bldh sdioof nuTK-. Short uipConka c 

Tuition, li'VTns Ba&tc 3ow. Stude 



dun uid 
roquitj 
PrftrtiBB, 

a ^ountfus- CUtti ]^r. 

Juahfippiejpbef. iFnfii/pf ■Mrafog, 



Alweya wriio jawr 

■niwerl^ adTcnlAe-mentB, 



nte RBd fall ailiircBS clcail .7 wlnelh 
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POPULAR MECHANICS 








1 C Minutes a Day 

(^ve me k just this 



I 



and I’ll prove I can 

ANEW MAN! 



I "M '■‘trading-in’^ old bodios for 
new! I’m t^in^ men who know 
that the condition of tbeir arms, 
shoulders, chests and legs — their 
strength, “wind,^' and endurance” 
is not And making NEW 

MEN of them. Right now Tm even 
training hundreds of soldiers and 
sailors who KNOW theyVe got to 
into shape FAST! 

How do YOU measure up for the 
defense of your country? Have 
YOU the strong shoulders and 
back that can haul for miles Uncle 
Sam’s standard 61 pounds of Army 
man’s equipment? Or if home de- 

PTCMIJ5 you Inla have you the 

he-man ctran:Bth mu^ 

doLibSe-^hjfU of ^orkiojE un4 ^atcfiinfl- may 
eiitt fei-? 

Now a» N«v«r Before You Need a 
Body Thaf* Rear^ for ANY Job in 
Natiottal Emersvncyl 

Are you AIhL MAN — touffh-muecled, on 
your tooa every miuule, with all the up-and- 
at-'eJM that caa !kk your weu^ht in ^uld- 
cetg f 0r dit bou want the I ffivf 
imif — 4jqi> help that hita aEroady worE«€4 i^ueh 
for Other everywhere 7 

AU the world hnowa | war: ONCE e 
Bklnny, S7-]b. weaklin;?. And NOW it knewE 
] w<in the title. '"The World’a Meet Perfect- 
ly Developed Men.'' Against alii earaer^f E 
How did J do- it? How da I wark iviEraolee 
in the bodies of other men in «u«h quick 
time 7 The answer la rc«Jioe*'f 

In IVrSt IE oiiimljea a daj‘i 3U the prU'ney 

of yaur 4>Tft-n humc^ J'm rend:i‘ tO prov* thu| 
''' 17 ^qaiek 7 'E!'ul 0 n‘‘' can [p-y ft vuiw outfi t of flnlid 
muerle twnr KT»ry iiuh of }^auT' hodv. Let me put 
rtT".-, ]?m4i-vhln|C iiHJWMr irtdaj J^CiiLr Mt^rhn e1|l?|J3- 

diiTi eLv£ irao. tua iuiDar--flhEAk[l af i^rauich edoe^ 

cLc- that 1-n.LJfthB mi parUihiiiB g tr^njgtlM-nB yaiir 

less Into rviftt cqIiuuu al ■urpring' ^tumiiui. If lack 
o:E *x£rciK or wrunit livins Iulb WEnkened yoa 
Inrid^, JTl Srl elker Ihnl eandLlLiPdi tiK?i 
ebow yQu haw It fooldii Le 



ajid 



FREE 



This Faimus Doeft that Tiills You How Id Gri 
a Bod)!' that Men Respect and Wobwd AdnK 

Almost two niiiliO'ii men hftV>e sent fer and read my boo3c, 

Idefii'-Mf llculfA q;h 4 SCrenj^fft." it telhi vou exactly what 
renjiiett'' can do. And iCs packed with picturea that SHOW you 
what it does. RESULTS it hna produced for other men. RESULT^ 
I want ti^ prove it can get for YOU I It you etc satisfied to t«hp a. 
back scat and he pusshed around by other fcHowm week-in, week-eut. 
you don't Want thi* T^ook. Dut if y*iU want to learn how you can 
actually become a NEW MAN, right En the prEvaey of your own 
home and En only 15 minoEies a d^, then man \ — g^ thia coupon 
inlo the -mail to me aa fast as your legis can lo the letterbox ! 
CHARLES ATLAS, Dept. &K, ll5 Eiirt 23rd St., Nfw York City. 



CKurlii Atta& 
Am^rtM’s GreAte&t 
“BHildvr of Met!’' 



ernont bEI ttie phyilcal 
tm eni ''EgadilEniArt 



iDllftlC- 

«E nsR" 
aTANDS 



CNLV OHE NAHE STANDS 
OUT— ClurICB AU«sl 

THAT ii the ASfn« lirmitd l«t«lr 
IhPUfht or by mer^ vh« WANT io 
BttAin ■ rIiviEbue Ihat wilt vlJk- 
itiad bardiktp aedl ilraEl). rCetEy 
far lay seitlble imemcesy, per- 
teoaE «r rvatfiani.1. 

Irf- every ir 4 rl mi the f^ir-htfy 
CkiMei Atlii It majn-lTed ii 
‘►Amwka't 0rt«lert BvUiftr *l 
Min.'* Alniert Imm rnill'ten Olflt 
hivB twrittaa 14 H\m. TtMUURdt 
sp40 moussinda liv¥f port fhilr 
pbyiFtil dtYftopniint Irtta hli 
(■pitU hflfidv! 

And naw thit ttie »ll It fvr- 
in*n ea.bJ.tl* oif Ihc-talftR -IfTwrlcfl 
m<*t ortd cenquer eny nKtrsviBl 
ieMFfiF#n^r «uny llMiLundi ^ 
-nvit in tMir 

cwatry'l ftriTWjf pri4j Homv t*|k 

il*ig uikin OhiiMiH AtUi to biiiJd 
tht hind ivi*n AiTurk-u. 

^illpkir n-*Hll 



_ r tbr proer thfil 

T*npL| 9 ^*' whil lietp STfeAfee- -P 
■p heallivy, ihbiJilty- bw3F -iirvl 
!^vffid nve vfnir Cree IhhIKi 
ainrvRlh.^' 



BTFl 

Ub. 



ijile muacu]*r arv*lapm*iLt; 

-^v*r1utlinpo HtePIn 



1 CHARLES ATLAS, Dent. SK, 

I us Ewt ftU, Naw Yorli City 

I 
I 
I 
I 

AdJF*idL 

I CES^^ . . 

Ihmh 



■■DniJ 

t— 



Aifik 

me 



iPL*u* pHni or 'wrUe- 



OCTOBER, 1941 
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lEARN MUSIC 

inYourOuin Home 
This i^ 5 jKWay 

T hink O? ITt Nfvw you cun l«nrii- plttf- fMwiE* 

lnBtriHH*nt. rirhl in jrnur OT^■ft hDni^r tjK 1hi« ■cnAivTtlij short-- 

cul riUhfid.. WIlqL's n^n*[ie thim wt/ CORt* M> Sitllo 

aj SEVEN CliKTS o day[ No tKirnisivo privata t««cn«r ^ ^ - Ml 
a pemay aitra far sheet WWiic unythins elae. It dw« t takj 
nf praclLct, either, V-UU'IJ pick up y'^ar Sr-stpumml and 
play B4MiaEr ihaA yCiU aver bJiauElit C=Qa1dL 

Plaif a Tuao fn One Lesson 

Eurprifl-nE' aac-nAh. fOU llArt pln.FLaE' M 
rjunlllar fnaladr Lu tllra 'V*ry First Icb^ 
jspB- Nd waaljcd .. . <. k m Lcrb utO^- 
tlna- Thai's htC*VS* your Itnauns af* 
in print an^ pJlltim farm. BlR^i dlW 
dJajTfftni* mad pinturos sfama yott iwhnt 
pOBSttnn to taka .... «V4iy mav* 
maka. Aad Oi-e- ta^t Is Uhe A- t^achar at 
roiir sSdtk 4-3^plftLnLh|I fli yim alnnl. 

You. e-AD't go- WTvngr 

n»FP nnAU n ChtarMted la UlIs 

rnEiEk mV%MW\ mud^nu i*lnK 

far free Iwohlet and Friat and PhrCUf* 

EojDDLa. ThewT faLLy HpLsJn. cur wcndr3> 

hBiTa .aEbdii^ #CUrsa. T(iiEI-ui»ant SU|l-> 

pkled whivii nerdndp mil ar cmllt. 

tf. S. SehQ4l *r Hirtlt, no DruHiwlTk^Bldpr H.^Y. c. 

FlnFB IfUd m« Frlntltid J■|^'EllTe SaldpCD abd lllulEffltQd Ijodk- 

tD(- f ln.tercBtfd 3n it^ iPitri^pnt eh&clr^ia hrLiM. 

you tisre instTtimgnl? - - -t 



Piano 
Vlolla 
G irl lay 
CflUd 


MaadnllB 

SAiAphvha 

Trum^t 


TrppkBBi 

Qaara 

LlkblDlH 


Plin4 A^ftrtfkDH 
PIkN Ait^rdhA 
Hawaiian OuRaf 
Olher InUfumtnti 


'Npin-i! 








. .. . . .. . 


Ciu.-..- 









^JldiuJ jiupii'i -HM n Piidva bf pn/mufuiE itw£d. 




Laarasd qulE.kkr si flapw 

1 [fliirMiii -B-rCB-B ifiTilin Id ■ TtfP 
Pinnlhai iHm [ hnnaU -In In. 





BOOKS SENT FREE 



GET A BETTER JOB 



k ippriaral. JuBl ratll thfl eoupoo wd 

He'll Bcbe] jwi i| set pf ihesB lihitld Hfw 

1 buufei. TVlia-LhEr juu sra a UfrTuniC -cr 

fjE-Siwr. -BnwTl or ipptbbM-», au<o owntr Erf 
iJrlTrr. i-t yna'ra latrrEsEHi la knOWLhff 111 
■hout -luioraritillo EBB^riBJiLLi, Itha 
4.L ^ HXAIUNATION 

I opf^hl 

S\ “1^ If. X 

A 1»N-Br Stib — In thw glfinHir sirto indm- 
■-inr. BIOnEn hAY—n cbiJie* ic sa Inis 
CAN YOU rix m bviJacii Ear jouTsplF uid ieI ■ thirB Of 
thB pToflu, *tt wsJLlnt rot *ny min 'who 

PTE ‘11 |ulr tr|#d SO iHiPI'aira hEmiDlf. Lcstt 
■UU HiilncerLail Wllh Iheia HrviitJer LOOll 
I new mty — a quirk nTBtfirHO lapthodr 
iiEaipIr iiia Ihfl JIFFV INPKX tn Isofc HP 

E]ib snKner to any saEa pE-cbLEla. ItUllt hy 

-HcTfn Hi Anirlci'i fna-t AutomdillB ortgi-^ 
T^rij *nd TTrltEm In slmplt lanaiuBn 10 
to rrirraiiL Cwoi well cow- tin onditilBrHf LL 

***^ -NillonB] {ItrenPKi rruMFim Id A-iMLnE mofd 

rhii 



Tbese ’■vanilsr IhoIis IaM 
kiv si«n HOW 0<> 
mik« 4trrrcii]l t*P*Lrsaiiil 
adlLiitnienCs. ^ 

tpcp a rar at -mntlvMum. 
efflclmcv. InriudSna laE- 
Hc Lmof^^PTwitoiLS la ^Dr 
-itnEi^ and pfscniJan.. 
Ejif rnc tnublRi ar^t 



B Bid V-DLUMBt 
13-UD niEm, 3DQH} llkbH- 
EtuLlcas^ wlrlna- eLIs^ 
-vrsmi. ate., tafluOknir 
PiiS»E ann [flail. BMIltLi-> 
fbl m«Jern.lPtl-Er. 
aUla ricEh blndkngr. 



anoHiTiiiiiltlei fne traJiiOil- Aulp -miprniEijffl, 
In fsE:Luflci. snJ In njr imiiiO. forccE. 

[ A ymtn't odffiul-Ong pr IvVagn wlHi ' 
aur vnflnHtrk n»w |lf«n wllh 
Uipfa b««lii without «iLtn shiw- . 



AHdRIOAM TICHHIOAI. 1(10 EtTV E»vAl3iherl-Hvt<ie tlvdr Cuvrwlk 
OrfKvl AvSi ^ itth! -tk, IDspt. A7ld|. CllleS||a| lllllMl'IS 
I ivfluld 3lke Eg ire t1is Bmiwt Naw 0-v«|uEa4i idliian qF ycur AUTEl 
nOH>Kk- I wSJ] poy tha thiTicea enlri Irut If I choarr bn. I 



may r«iu±Yi «^r»fui evkkart, ir sfEST 30 iHsri UB« I c refer in lie 

UiercL I will send roc da sthI pay tbe iMtisnea at. i3ia rsus of -EMiJy t . 
a imHittii uatlL B24.SO li jutJ. FLdhjm ilnrliMt« ssr^Jea. ai 



per ycur effer abeve. 

HsTtie 

Addrepi. i 



Cilr Slate, ..... i 

]"lrn*« akiBch leMrr ilatlna s^e. oecupsUan and Eisiaa and. idrEKas cf 
impLa^'rr and ttui cf at. Is-saL atis kiuiiiis-si OLsn sd 




S^nd fiif 50« Caur» haw to dtYvIiip 

STRONG ARMS 

and BROAD SHOULDERS 

Now only 25c coin or 30c II. S. SluPiipi 



CootkluB 20 piig4i- of |]]ii4trn(Eaii^ bTwwIiiji 
nab IuLLf deuerLblnK ^xHrEriBCj lluLt will 
q.utcklsf fl^vsEnp nad make yau 
Bala nlrebceh lb ^uur ShiikUL^aea. 

ArpiB. WHala., l-LELada and: PJikjiera. 

TIiJd ia teAlLy A TBkkunbla «enr«a 
pf aisrciaai, wJtlLDUl appnralua. 

ANTHONY BARKER 

(dd1 B1 tl ird-l rVBtf, It imt Iddrdli tif mr 7D YfftTL | 
1235— dth Ayr.^ (DftlE* 12)^ N. Y. Oty 



innt will 



.'/r ^CMOaL OF ABftaAf^i/TttS 




Buparkor IflUnlTif and mlpfTVani fw ypvr ea.,- - 
la riTknEk Miekisnlcs, Eneknerririic, Ha-- 

teoEclofy or Ijistnijasnts. Appm-ven Tor V- 
■□ov't. B-FBOidiHI Hfdfli^an pruvrsn aaauesB 
aiany ad^asls^ah— UB pitidem aLrr^laneai 

■ Irrmflt inidtiiLHH; slic -rurkvSMi Saida: nr* 

Inik^praent T«hn(cisTi Cr 7 *iartip*nti a-i. 
iHjIldmct, <07npLrlelrf af|4|.WTi4^ ab«|M. lalwrati^ 
rLssi camlbFtshlv doani I torleii ae^ aalciBriis. naw ssa>*rl«r » tarts 
Baplamka# 31. Wrkla for fnw cstilag. 

OAFTAIH BiUlWELkW. ■ALPOU ft, O IrecWr^Deptr PM>101 , Tu|i4, Dkla. 




tlAXN 



REHUGERATION 






MVf-la-inNtaraiani Sincll«M Oh PHalFinf hmtfJitl# 
p«fHB«iWnL Damptrfai S«UEt^ ipH| 

phchnnii^ TlwFy paplplwri lJ»«* Tli+iS ¥stAs 

.rp Lm IIH COnni^T swiwaa 

aa j — II ■ In €mm v«AkiT»— nut Snian pwwHp ainSiF dih 
■ ■ iH Iniifw— SM p an*. .p 1% M4C- Hfld SWH aHh IfAef 
■■ lat m m"4 yw* Hf €-0.D. thpf i^sfas N ia<ki 

IFi ntaPfsMi ^hln IM di/h WHtr to BUilHEIS NCWS 
PUBLIi41iNfi 60^ bwpt. ai, iiia cu emt^ Mhia. 

SMf t»f PRRB F«ia#r takar ^4*1* 

M. F^^iMppnipn^ Mir cv*4«ttai|>-l| 



PHDTD-EnCRRUinC 



We teich yrm qidckty. aE liDflDE in ipai^ Ume. lEirq. wkUO 
joEl jura. IkluJbih your own lewCahla hiwior-M udi^ 
eqidpBKDl K rHralsIv or work ror cLbeta il |pod salmiy, 
la iha mEUBie made bry pfociH rm leaefe. StmH 
far ymrt copy of nf tHg ithiitnted. csbahdC Jl'a favl 
TH£ AUftOftA SCHOOL OF TWT<WI$AAV|M« 
Tss4v*' BkiHi. (D*bt. A-UUU. H«- 

lNM::tnF t}i pBYdha'l- 
nR-y i|Pa.t].>, Ikoalnr 
at DLYiOity (D.D. K tnCiDT oOirrs. CaiLraca [□ boaLaesii ooCoUBt- 
knv, 3ftW. ttc. L<!W ittA, Send fbr hu-ym Bdljclin And studtnt 
pjctun-fcildt^r AT DN-UE. Ho «UICAtl4F^ whtiAYAT. 

TEMPLE BAR EXTENSION COLLEGE 
1411 p*«irtll Avami«. DauL 4-R. SaaMIa, WRlMltltOrt, U. 3. A. 




EARN THE DEGREE 



5 ^ 



LITTLE BLUE BOOKS 



pt^iiipijrik r«r cuir ixoc pRtRlEi^ue^H 

TIiojntLUdH bl ElAJ^ahaa. Adllf^; 
HALBEBRAN>'JULIUl CP-. Csta^aflca nspt., 
tsamrn biRARD, KANSAS 






E|3lotiiliEl bipi|>C]rtuDjLj!C4. PrepATA ID ap&ro 
iiiu«, Eafly pLiin. Ni^ jin-YkOLid expdridniM 

Jnoed^. raiamunBAhEiol AdUdAlEOD flklQIdhfii'L 
Bfrnd for Troo bholiNt "OpDOTVuoitiw fIto- 
tofntpHy", ponicuJaffl aiul KiimratientB. 

AtHAridAH SchAAf Af Ph«tAir*ohy 
lllB MletiJian Ava-.. IMpt. llS7, Cnl«ap9,ll-I. 



1^1 



MOrET IH RABBITS -CAVIES 



Lv E n 1 1 1/ and rut yon In toon?ti m^Lth aLtier aurkeC*- 
^ ar n# a c*tD]cr|i uid copy dF mataalne lOc. -Dr 
Head a^e for Book Caulofir aad Ftleo 'LksL and Tear'a SuAi.> 
Uy EhA A>l£kCK;AN KttALl, STOCK FAnKtUfL 

Outdoor interaaib* ovtio, harl Rkvit^ n, r* 



INGINEERING 



demnSe 

COURSES 



(ntenitvB Oefriiio cotirECE In Alirl-AFl, SNrrt 1li|fti|. 1l4> 
thtuttal, SttlHtUIA], ArcbhHlurtl 1»TiTNnK ^ Kjer-LrkUJ ; Ftmi'r 
Ona An-d' Twfl 



IMmi; Arr, Alrcri/t W*i«l|jiB. 

.AefiwianLlcEl, Elec3rLriL SlErhialcaL 3lfacEari1, 



VeAT EOUTECE Ln 
... .....^....^..l, ArCliJctcitlfal!, 
Crilk f:ntlTlt«P| PIT. fl.S. OiiriD 3 Vee, Lnw tiiltkiHi and IjvEnc 
mEli. ParE-i-EJme wark ritT rwnn and iwird. T^auiahiiL UJixeli- 

rul lEAthiACci. EEtenabv «n.v LuniBnt. Throi^ bii J pricILri. H«n^ 

efEcnElal* oaintClL \t^mt Ilpdy muritt, iUAtAhf Fth^ 

T inlay EHaiNfetlllHB E<H-1 -EjI1E 

14*1 rrttlAlrU Arm, iLaiimai Cifr. M*. 
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EMDPULAR MECHANICS 







mi fiJ, 






Ent-lretjr new I TJifl complete course in 
one p 4 Lck 4 iE^e contains Jessons, 

plus the rflovftUlip MAN-IKIN. Be^l-n- 
ners, jounB" aut^ □■ld^ get- rleasum nn-d 
addl'd ^LEl. NdL a toy, iL'ii in 

aid in puttlni; "'zip'” into I'oiir drawings. 
Grdcr DIrtet Todav ir Na Diiler.Ntar Ycu! 
Adel 3c saiesi tak in c«.lsrQrrhia. 



DILTZ.aARftETT, MFrii 

AQ1 iCllIF>4 VUUtfe^Nt JLVtmik 
lues A»OXLI5^ CUIKHNH 



$122 




Regain Perfect Speech, If You 

STAMMER 

BtaDQiG«Kr fihaiird HavA tin atm 2^7 P 44 ^c boD-h 
Jt* Cause and t-^^rncrtton." tent Tnte to fliADUDereWr 
It d€fu^hha-3 E.hA nottuQ 1'n|.L liii^L'horl for tbe Hcletiunc- i^tm?- 
tJDEi nf si.-tninKficir and ^tutt^lni;. M«>tboil au^^cr^rully uw^l 
AG BQide E riac.! LikLc- Ear 4D VKara — uinrc 1^ui. £:ivdurHd tiy phs'^' 
AlclatiB. Writd far [u1] InfonEiatlDEi. :Sa oblliQatloti. Uenianiln 
_N. linear, Pept^ 1331 Clfct-e To^gj, Indian apollB. tiadlflai^ 



BECOME AN EXPERT 

MEAT CUTTER 



Creiitf ^pihtiuIeU#! Tti^UAuJi od Hrrrn-#j* pwfriinF 
Meub CLjCEM*. Tiain la I- ■■L'vkp ni f^rrinqii Sp-liimal ^liui'1- 
n'a_ig^ulr.k. cut' tu InxH Sint CuLuhe hj A.t'TtirAL PILktr-* 

k S" ■ - - - 





Tje^ in k-if 5?Htiyrul -cdldo^ i^LiQ dlipHirCRimL. 

mvk^i ri.vu^lcJKC 4r HJ^asu-ril i-iigra1cc3 nn^Nijpi 
PAY JOHd. Ua-km ra:;ict riuri^Er-M. Em pbjynviil 
:■ FB.HI1. IVakn GnL U-j-mF. Wl<kie 

T-GOAV Jar F REE co.liil'E-E gml jilMnil' W IwV ]TPH l«1- 

HatEnnal ^ghnn| pf Bflnpt CtfttSRjr I Re.. P*pl. OKI a. 



LEARN WATCH REPAIRING 




AT HOME. "Ytm ran learn b? out niDdmi aod 
OT-Jglrifl] ayacem ot linBirncs ron every parr. oJ 
the inhale h R*pa|rtng Trade p| Iiojiih^ Pn- 



fitari In UtifilnEfis after roiripretl-ai.' our mult^e 
ol iiu.i ni-rtinn^ irt jti:eri hc-iKilreti? ari> hi 

ilrBiiLTJLl and ff^rcpally earn my Rrirwt 
Fer part lei iiur.^ itpjkl^' tO IPjS 

Wliconi.ln Seho-ol Ol Wateb RvDairrng 
& 2 fl F. Mt*tn it,. [HUWAUlteE. Wt 4 . 



CARTOONS! 



THERE^S 
money 
IN 

RAS'E SCftWB ^lil ^Hoh T*m now m CTKEATE OniOlXAL 
CXEcT-DOHE *t h^rnt Ehei yae amt (3»utm ranlalu 

"nit Dm* Ol^itriitkerUa AilJ4E4?ftji • ■ . ■ 

Sir-a c^PM oJUrMP Jfor /™- 

RAVE BGRIHi iCHOOLp 5tndl<> Bai iSH. Cl.EVELflWP, OHIO 




inSiwtKi 



I WILL 

IHAHCE YOUR TRAINING 



Prepart for cpportuPLUeD Id Radio hy S 
ricB -of irraetL^at ichnp'v^'ciirk in Ihi; Rte^it. 
t_oyne Rikdio -Shapo, t>rt tiL-aJ JLi\UlO' irqUlJinsL'-ni. 
^Voui d advanevd cducfutrincir raperimcE. 

Fife ITnipiinyinfiit Servlet- (lif lilcj Many ncarn 
Trhilc ItAmingp Mall ev^upo-a today E<<r fm huL?!: 
H'liif]] trilti- VDU. huw Itundrudi hitv-c tecoouc. BU 0 i!Y 44 - 
flJ] Radiu AltiU after uur lr,diiuiLi£. 

H.C. LCWIA, Phbi., iADkO DLV..Cao-ne EkcUScal achoel 
MQ E. PaullnA Sk., Pepl. 7 ^-SH. cnic^ijv. Illra^n. 
Bejul Free Rndko ADOIr nnCJ f^rtH.T#itlirSifr«hin(-|. 
■'P&^-Tuillert-Aller> 1 i-r*duatlori''' Pia’n. 

FflfrtK 



iU>rHtF3S.. 



We Will 
Send You Our 







BOOK 

-HOW TO PROTECT 
YOUR rKVEHTION" and 
Invtnliaii Record Form 

Our lawB favor the iiiveit- 
tOr Wbr> irigl^ea a dated 
reeardof tiis InFtlfctiOll. ruad 
Ti.'hiS is dnlgcDt fn fUing Wb patent applicatit>Q^ 
Yob lOWd it lo yoijirflelt+ If you vn[uB your invent 
IJon, to mate Alt n<JCUfal^, datedr *-nd witiwa*cd 
record of your invoatkinp and then lAko steps lo 
ftpjdy for ft patent juat a& quietly as RCJSSlhle* 

PERSONAL SERVICE 

Hioire. our EcnKcv cusi he Seiitertcku to ji'otj] Ab a4oa at 
nritc Lit, seiuJ. hy return mall, b 41 "Invcatleu 
IteeuriJ"' filtjjt fot yeu k« flll QUt Adi| tluLn, when yuU 

HE^Jrrt It to IM.J «Jr prwapt and perianal KirtLJc liCtfiUBr 
Wg pCirfOfUllr dlrpct dip gieaCc^h ot i\x FXtthi OfTVPC 
PmLMiattr teptLft La y«LI. reE-ICOIlly 
IW prepiri.lSr]ii and fUiiit i>f V<iUV riPOl IfAlMii and tfte tiui* 

dllni nf yMjr cm. Tlystt la no Iput miitkn, ne Iusl lime. 

PATENT AND SELL YOUR 
INVENTION 

■\V& iLamilB your eat* ikllrully tt-nd i[>npfii.Ki,'hly wSlla a view 
to wciirliks itw b«t pwsb>k ratEni far yuu — £lvlt\t l*u 
1114 foLL N(>not1t nf our tfuLahng at lUletIt iltorntyt Bed 
nir ^Fiiri uf CipfirlBlJCE IBrvilli IkUMtedB ot fuvcmtDT^, Wn 
nvAkje pei^ealAL Ct'lli It Ih* |-^tcnl OlHfke u-hen KiipirEi], 
And bey-BQd 111 It, wg wfi|| e^KlearDi in IpOU tJBBfijl lilLktu 
and Buggc^tlloni on ^cliia^ >eux IuthuIoo, 

WRITE US TODAY... 

VL'hefi ynir iiL'k-efulen ewn^s to ui it ii Btrleily twi^~ 
denliat. All ^^jrrwpMldcnct ip hiriL^lE!d iKTionillr l»y 
UB. We tA^n * P4TILXU.I InteTifEL -In y*Ux ElLCcrafl, tn you 
eaci write ui fullj'. 

IMPORTANT TO GET STARTED 
RIGHT 

Kdow lioiT the li^i pr^ccL you, und vrhxL j^lept In 
Ufca. Wp -will kcehI >'uu Complete FBlfid IfoORlet "How 
To Protetl Tour Ijivantloi" ^nrS FuEK ■■Srvfcntim 
aiyjirrd" Fi5¥IB„ Wilt* 'll. aw traJl IbiE [jOutiOn Imtayw— 
l^leiletrew and Barmaa, ILt-jj LFtarBEJ PAient ALtornByjri 
13S-B- BonMatBT iMjiUHner Wiahitailntk, D. U. 



McMOFIROW & BERMAN 



RE& 1 ITENE 0 ^ATIHT AnOMiEY 5 SETDRE U. S. PAIEMT dEflCE 
U 5 -R Barrlttflr Bulldlnf WaihFngtonr D. C. 

Spod me yrWF ?tEW FUEE Biwk "'HorA' to Frotect Tour Inie^i-- 
iLno" And ipc[;iatly prepirEd "'IrTciilEUil lleeOTd'^ fuTDi at ance. 
] lUKlEiKLDjfid EliaL [lilt dMB nol oI>liCBtr me- 



■ 1 



Name. 



City. Stala........ 

TFrifa or Print Nome Clearly 



OCTOBER, 1^41 
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INVENTIONS WANTED uMpm^frED 

Practical and useful new inTentions, or novel improvements on previously 
protected devices^ can now be safely marketed without patenting expense. 

We have auccessriilly helped iDVCDtors for over 17 years in selling their unpaten ted ideas to 
mMHuracturera, positive aafeguards under Federal Court decisions. &nd for complete 
inforniBliQn about this co-operativeSy tmiTicd: association. Over SO invetition-minded employees, 
Rclereiiccs: Dull Bradstreet, Thomas’ Register of Atnerican Msnufacturers, etc, 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPARTMENT «, ■ARAKTEit BIMLDJNO WASHINGTON, D. C, 







GUN-TYPE 

BURNER 



If tlirrv Li hd 
l^CU At 

vour CdwiIl iimrtt 
y^llE JkpnUi «li 
■piOaMTird lit 
IvttPf lUl 1 Cflfl 
mjoLL you cvfikH 
of nrw twihl ■■Ij]- 
JUBt Utr Iho 

iprrOM- 

on| uen mud- 
oM. VVb lawrcL 
It- r I e t H . nrod 
my EuuiLikte«l 
Pend TCUAiri 
IL R. COCKLIH 



Kttrlj foliP. In IT T»ri« 

iMKi bouflii LM'^ uil Burnlfig uoitil 
Tberfi'i iNiHiLMiyl ‘ptwE Ltui la 
hollk Vrla md Peifctiiktoet LAOD 
it MJlItAhdlASl Dd^ri UT LAi'O'i 
flive Mftrd Hut Willi 
^IIIbE N«W 'T/OW rnwlfl finnla 
(wttir 3 wiyi; TIfACI Li?we;T L#T-eE|t ol 
Tiunipr^PT^ldip iu|w '’Chrro-DoOT" 
liHl when Hlbui>1e iloari awtlniC D[p«f11 

fl.p«Lil "a-Btig*" Uiriwr tiMTldc 
heat ftcra ntll# Irw*|irl«d nLI, 

PUTf*i^0fl will I of hEUTy lEeel! ''''InnEr 
FsAtlnr HTvib" delLver UHiliTiiiiTk at 
hf«Ll BeiuiLhul ElKitLcBlly-wsIdcd 
hE^k-y Blecl CAljiaBt,] 
pnp P Bid yeor ILACO AhIiv or 
rirtt ispnd lof fiNk* F*Ld*p! 

I Bumr 

Lnww 1101 Unl«n AVI. 

Crlii^Pd, low* 



FURNACE 

C«npTiri<iP dII-ItUHiIiw 
fumfl^-. JTkr-i^ J/ 3 to 
1 .^ ino ihin mauM 
piaA a H 2 mnrikpl> 1 o Js^- 
cur» — C^vn iiJE* Dl 
hHL^bHt 
Bnrw- Jh eottiiuitk] No 
■■mo-ciff.T No yirLi- 
EkUII. apOCkol |j<llfVT#P 

wad Lotfli'-fliiiM Ore. 
tnoc TPlturO fisfi] COOll. 
rOFS-es:! Air OE ETILVlIy. 
li-uylM 4 Eja d 



ATHOME 

Be a Taxjdennist 



Utii PUN-, anatHoliliv, utiC v|rar«-tiinffDroiitA.&V« 
yuuf hucitJnH tr<roSL|i-a, MiiUn.t BtH-P-S. ANIMALS, 
tCEADS, FI art. T AN xlirD- Ond liLdEiL ItlfHantcomnimi. 
mcHnito* Into fine WLld-IilM Dab IMiedtiL 

iLLwIvt qiljckly luv^fli^atcl 

rPFP RAAIf FREE. 

OWIt T^Ls how YOU ecu ]>C a 

T:ulai?-ri1lllft,- a Tiatftc- lOUNcdTii- have fun imd 

PJUJFIT fiain wonj HOUDV. Okl PfUiLH odliwl. 
aJOjyCH BIIcjccikEuI ft-udento^. S|:|idc[i |4 ifa.ro. BlO 
PROFITS imuuntlnji aikcdnkefiB ivt oLh«n. Tbla 
iLxuiiafr FRE^ HOOK will En.tpnciit and uuinxc you. 
NciLhTnR Jsy^ Tt— TODAY— tliLo MlNUT^ 
Ipf kDUk FiX!ti cupy, Sc4i>tje- yau-T A-GC* 

K W.Scbaal tt mj Bnri Omm^ M. 



MAKE MONEY COLORING PHOTOS 



Fidimtinis Hcirii'MtLDn qaiefajj Icamod uti ppme inpuAi 
tidifl. F^iroma Kodhn* piotliod brlnod Mt TlAtUrBli 
|D» cuUn, Unh^ WH wbll« l ^rTrlW . StSi^ hMtf li 
bcolikC BPd 



i Art BCII WA llIB WHcWnm ftiOt-SM, Wtam 

THINK 



TktR ThbAInri JU^lhll \€ » I«v4«a t* ■ 

VPWeki. afnnBir ^WUMlRtV. JMsiEkur ■OuMUinil I 



AMffHf mbwl^ 
I. hlfhir »m 

■flKk mwid B^UdL 



las 



S.K aduiie*m«nt tpiitltut., OTB Kcm lSt,. PWluJelphla 



NEW 

POPULAR 
MECHANICS 
BOOK CATALOG 

Ci-V* ypiiiyatll lb« Hft jem r.ood ^ith 
PAy-rivlaLngp oxLeu muiiE-r bcukDii 
hvory okOEi. who rE-uda PupBlnr Me-- 
^□inicH -will waul Ibia U^iW^ bdo tl- 
luAlrotod ruDLiuR Of ttiD WCrld^A 
BEiST prirfU-Cnl bOdhfl qn UriIm. 
pruTcBBloniSr -pnporluELitjaj. crailo 
Biid hu-libi 4 Br VqEi miut jed it tu 
Rjjl»r«tliiil4 \i9 vjiLub. Solid yciur 
lULTiac .p.nr| oddFC-HB ou. P<hBt 

CFNn VO UR ®*"‘' noiLiGd«r. 

POPUIAR MECHANICS PBESI 

NAME TODAY dm- ns. ^ omni, it, 



BRIOKLTI THCA TIME SCIOOL 




Tnd« Cowtoti indudine ]>e- I □ Alpwaft Cuwrtrttctlpn □ 
fensE trades affEred. Alio twor I □ □ Tu«d ^cl 

Full Shop Ei-Ektrpm#fiE. * □ Dlewi Fro-EnKinw^luK 

Uaen-tlled IcitrLicticin. I □ MefbanlcaL Drafting 

Fu^&prctof D’Qrniitori&s. 1 A ut& "M Mt aide □ TalkLag Pkiurr* 

Pr£inlc«cs. ChMlt y«iir !□ TfrievLFlcHTi and KndLu MeobuiLc 
Iniorofit* tm cuumih to rcpci yc I □ Ai¥lilE«i:ijral Drnttlvu; 
free- lUcm-tutBr I □ AnnAturE Vp IihIIde □ RIc^irLeal 



M.AH. COUPOPf 

HIT Beiirord Ai,., n«L P.SI. 

BrajHiyiiH New V-i.irk CltTp N, T, 



AildfeiB 
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POPULAR MECHANICS 








Amc-fCca'a lioLlje-Jit tn^trUui^TilE Make 
FTinnca' earn fame.. Eai^y la 
Wi» luLvc drunl -QILtniii- for every 
(nrrji». ^S*:vid for FREE four Cnla-if 
CJitJiloe'H Wrilt [Ic-ptL PM^H) 

Wm. F. Ludwig, WFL DRUM CO. 

\72B Ka. Diffl«rt Ave.. Chii&H«. Ill- 





All ptl-OMK made iiitf by un^ffue 
-"J^iiTTi bydolnit'' irufCliCi^A P^l- |ar|j(;cit. 
br. 1 t eq.uip>i7ed -aCbOOil. Full Uiuc c^- 
EwrtB Srive- LndJvIdTpnl triLLninB J11 
Comniereial, bf-frwai. Pnrtrail^ Million 
riClure. Coltyr, etCL Rc-iti-dvfili 
hbma’ atudy i^iiiaricix^ Bcuklc-L 

H. Y. WStlTVTE or PHOTOGRiFHV 



TOGRAPHY 



LEARN makhTg CARTOONINS 

t^Pk beJ^Eihl 1«4* rif A 

ShMfcW.'’ --¥iMib TuWs€." "U^h Oar " Win-sm WLii>b. . 



"Au'Jkf FiTlWi"" "nVnnf* A* 1^ I - -- 

iiBMl tutLir Mbnw. Esiis [nJ^alrus. Hutk EOu Tv rkflEiifdl Obhrt 

Ei« U«l -rOvri- nh-aiEv. tuJI iIlKlIk T^EhU- I^IH 
THE i-ANDDH SCHOOL, 4Ut N«tlA4Ul UHf- 




ELEOTPllC AftCr^OltViHflCeTYLENi 
f!1ni1oil Wr1«1t-i'^ CMm 14 to aia n i^r- 

E| 4 irir 4 UOW RJiML^r Eba^lk Ihr NUEkpljTr Lr?-r >1 iJklA 
htehlir pBLiJ Er:idn ill ? "by ELTCUDl fflKif 

^ Yi-Dfk. Cnr Hif JttioaEs. 

\ E::3>ijiEj1litiHt IP02. T dooni of ilifikiiA. Fa- 
ihi^Md Ihy wrkiUnE IruLui-try. Limited hkin-- 
t“ lJ^>r of h(lli|*TiCf‘;= Jf Wmi.'k'i ui3rtlh54’ In FtPfVtPiC 
ft Arc or Acd^pli'no Wcldinr, I l■.^-^l?!lLri(^ mii«Tk 
^ ^STud Lnard. only White cr v^ire fer r»*- 

jMT.<-fvjl.ian- J^nk fuf ''Wi>Li|lnH l-l-kEi- HfT. 

'^CHEI COUHE, PfUtllOl, ?CMS.W«t»ih*v< jBitito 



WELDERS WARTED ! 



FIX ANY RADIO 

Amazing New invention 



SIMPLIFIED RADtO SERV1CIHC 

Imnv p^leklv lo e 4 YfiL|dr oJl tuILo Rj^vrotiiR- 
ttoDD.ry differms Cfitwipif ioon metbod jKrmitr 
ytiiJI M> lio -^ipnee work ojiiLorL No 

previous- r«dio LdowI^iJb-c 
needed- Fir%d i.ny IaoIl 
4-u:leklv. Uh a jerew driver, 
plihmi. Butt B pieee cif »ir* — ™> 

EMPitM-H neoded ui meet- c-Bsee. 
f^lmpka. pHu^r-to-ooinl. netiiTfi 

nnnr** piji 3 M iIaII jdu wlkBre to 
look for faulEe Bntf W 

tiinke lilt riipilr- Ceveri 
every TB-dio Mt — deut bdu old. 

FOR lEGINH^RS AND EKFERFS 

fSmplifiBJ in Wlut:(ety will tril ya\M 

vl«i;^-by-Atef> how cjb AjuI rBdJo fBulie Bail JUBke 
proper repBiT". IIm* fJieni rtPiiABtiDail- Bjut 
JahCt pirEuriM^iiLcrBia bJiLieprJiLxc to Eb redioe ni 
tnLltule^ il?hLi*ai| vf boun. Encore jhlaji itc Blark new aad wUi enn*- 
plify HedeiaR- toeliniq.Lje. 33ei-el(jpiH| ^E, K, RtlE.rmu], nnuwt 
en^uieer, auLbof, bh 4 ndio Louber. PIbil CopyrLclitcd. 

RESULTS AHD SATt$F ACTION OUARANTIEEO 

Take Bd^enUilir Ouf "oft-tieli.'* ff+ft tfkl ofEiP. U» cbk Itomns- 
iLtidy, moaey-iTukinc rodiro eervinliLE: nietbod for IfJ -iIbvi vcitkout 
mny oh> 1 iiativ£ii!i- bow fiijii|. yai| will loBen to Tepetr oil Tiding 

Tuit Bad pr^T. Lcam new Hhort^uli in railio pervieLiLC. l>TkJy tken 
you deriAle 1 o krep CvmpprtHfl Kethod IHAmul of iV UbiF 

*e^ • Ntuad. You objl'I lose, but you owe youroelf b ckuce ta 
]oqk Bl tluB pIbd ^dd toupda M>i 9 ni'— atlr^iC* YludHt Cliit wnic, 

^ “ Vo-Vt” T k V ro i r" cVuVo n 

HirfiEME FuvUcatiONS, ita W. liih St., Chicw, in. 

JShlp 4 be new pIbiu^ "^mpliEed RbjaEeo - 9 ervdcinv by CDanpBJteon 
nLh-ad , ’ liKf 1 |uo pUErlCi^lb* Bl-WX. tiJSl pri^. mmJ 

lOc lor ihOBEB^e. I miut setjiEed or yon will lefuiui my JuatLeyL 



ii^ HAi> 1 PbI Finiir 

Httb I-I4 B U In. 

IX^ PPPH M -RBVtc, 
&BtBM 2 UTiak*S. 
It iBrfe blu-i- 
pdnlBi. LMR 
Ho hirrii. 





Nmne 



ffffii stilii I'rt Meclmniet! 



More GOOD JOBS 



in DRAFTING Nowi 




Calls far Draftsmtn Are 
lncreasln£l . . , Read the 
want-ads for proof of this 
urgent detnand. 

Tbit earnprelt driHlnB: fltJlBI, -SMerT 
UliHB In work wi!b, — Inaiudlfli draflinD 
iRbkr driwiPi litirtf, iupp||«, itt,— 
TO TOM AT HO EXTRA 
Tb ■ ChkB[|D Teib AlurfinE 



MAIL COUPON 
BELOW 



The Nati-DiiflJ Dafeose program and ianproved hiisiTieaa 
have iiiore-itwd the demand for MacliinB Draftsimen, 
Arfhiteetural DraftRiriEn, Eloctricol E>raftamen, ^truc- 
turfll Draftamcfi and j^ircraft Braflatuoux Tho DrafU- 
man alwayn eoiii.E3 firBt ■on. any new project Jq manu- 
facturing and induatry — peace pr m'art.iTno. 



The Draftsman— 'The Key Man" 
in Industry 

N”o new machines can be buiUn no aisrptantH cnniatnicLBd, 
hct bridgoa of buildingja pneetcd, 310 snips or Bubmannes 
Launched unti! t he draft sin an ha^ fomplet^d his work. 
BeaJ immediate oprM&Ttumticsi esist in l^raftinj; — the 
profession Upon which all instruction is vitally des>en- 
dent. DrnftinjE ia clean, intefesfing, wall pnid u'ork. 
Steady Ginploymont. InveeHgate today wliflt DraltiiiK 
oPIcre youf Help your country in Nntional DefensQ — 
and help yourself to a well paid job ju Drafthkg. 



Learn In Spare Tirne^ — at Home! 





(or mt lAv in ^hiSA^o'^ 

With our easy ste|>by-atep lesF^ons, (and 
fiirnkh}. you ran learn in j^our spare time 
prove to you how ea^y it is to fcarn 
Chieojco Tech Method well send you a 
FREE. No charge for thia lesson cither 

f?r-ni-] u post- 
coupon now for 



IP 



tools we 
ue. To 
Drafting by tlic 
Trial liHAon 
Later 
t!io 



TRIAL LESSON 

Send Coupon 



CHICAGO TECHNICAL COLLEGE 



Jlfemtcr y^armt ffamc i^fudy CouatiLf 

PUia TKh. Dldi.p 2tm S.MIehffAn Av*.| CltlCAtD, Ml. 

I^IbHrEC send mo FREE Trial Laltan tn DRAFTING 

«ho>wYng hnw t*? 1mm i^t henie by Q. T. C- plan. Nc obli-- 

gatirjn of 

Njtiiie 



aty 

Oceupation Aae 
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uiafflv iTuuar law Ebruht Ubww 

IbmciL .^<n3>i (luflioi ttaria (mhi jSKrtt fenu. 

Snmirr 6s«ir(' RifiiiCT SJcnan Tjcjarr Saw bawtr 



Know Electricity as Experts 

Know It— «iid C«t an Expert** Payl 



Wbmi atiflttt your hiLuN/? Who Is mfe today? Surely not the mwi 
who Lg- fOHlsntisd to aUciil Hlill-I Kaow yotir Je?l;^ ilnjwtiflliLy — |>rft- 
n«fi" yromKtl JnliB ubCild- TO du jLidl lllis tlHUiiaikad Cil JlkEai 
have: UMd 



The Croft Library of 
Practical Electricity 



^r^l- LQh*mt &a ■. BDTTipIrtfl alKtrirBl ■lunilm'. 
■.□I ■lilr^^MT -- -■ - - 



. . . Tl O fDundi*d Dti pfwrllre — 4* 

Ul ■■ iHTianDV-- Mb vnrk. mm at i»Mbu&lJj Jfw. Il U ^iiimed riimt 

'TDVjn- -(n i^BT-cr with tha Ebul ol h«rd-hM dad _ jnw 'tuE. W<-[I 1 Ih W ibfiL Eh* 

hi(iu«T uw 1 dir inidarihMfiil id, vah 

d pLiaii^Ilhij- DiBkl #bHTt«vjJ 



4, jah au Miundr hi tharaiifh, Lha.h il b ih* ^U)i‘ sriiiMi 

. _ _ T43run pincl -BqeiMMrB. u^| l^p Ehii Lbhn|* 

^ inara^i^x, arma.'l.un^ naanmi^aiurm. lnao^firDiM*. 

Cke-Ukii pB’lM-hbairdl. pltirP>lfUH «*tJa|tiP — afewOwJ maHhlnvr of -mi-ir Ijjn — 
vtfFU r-lT ImHp PP|4 ■■Irlrw W Muh*Jl bw4dki«a— imdix-irritn aad nuhtrimaJ 

nqair«tn«iiir— lltiiniiAaEicin m Ih- 4Tfrv nh«»P— ihi hii««w m"i-h*dj nr Inu- 

4b 4— laMt« end Ikmi^ «CnLL w 4e a imripMbv nb. 1r«e aaiam^^iii wu. h? 

■cuinddMjiifh. 

No money down — eaey payments 



■idl Ihi #eu|40 aUa«h«d; taA ^ «UI peed vnui iIh mwvi Mt p|.a ^ 

Jli daV P’’ BLaOilrulhM no Bs:^Tf^VFl- W4 la.l*b;il Eb« llrt— 5««i pMum4 no>atallu- 

. LI l^aO. J i ll ill Vf kPari liiP Ivfjlk*, Mtiil H.IVJ h lUi HnVP iS4 IM LMlnlHO it LhP Ut* 



d U.40 a Iflublb. Siu4 Ibt hieji^ >iOW aUil Ml Ebl bWHkP Ilf ?*UTetl<. 



EXAMINATION COUPON 



1 

1 

H|<iamw-HILI, BOOK COr, ^4 W. Und Bt,, NiW Yttk < 

Hwm4 mi Inr 4in leemlantinii. 1» -iTirH-^rpJ tba LBlJw |d I 

f^rvMipHFi a^i^pfijiFi. | a-U|. j:*g fJ.IKl u;. lU iLin-a and ll.llO | 

neatlilf iM IWl'4 4# SIS^MI U n»M if li*'S I- ■■U* rmiim xha IhsoiVb „ 

^e IntlWI pcpifipt ilOPtneal enpifl plal^ #|»a MH In all lLm.J I 














l^ep^rc NOW tcb ci^m fid hEilt *■ S3 004 to 
15 000 a year u FLEat. BIecIliuiIic! Or AefO- ^ 
iuluILulL Eiifllnaer. LLdcqIii ti'aliuy-Du.nat □nlj 
foF cflMTitUL snfiploymfliLt In 

Ul-iild 1 Ptr^ni|«, hui U^t A Lll'ETTME CAFtl-IKR In 
AvIatEcio. BE AH AEHONAVTICAL ENQIHEER. 

Krlt^ DcaJfn aiul BuLId itHMlsd AJrplaBaai. Die deinaild. 

Htftrh Pay, Jiftny e«m up ed 4iDOO s ytnr. Hl-ih S^ctocl 
rducatiora AuniCieilL BE A PHOrESSIOHAL PILOT. Dur 
CdmETieto-JoL Pilot CradiuLtcs 1n ffteaf dsmiicidi Btart aa 
afr S3 000 to S0ODD n j-dairj Rapid ndtafLCSnirlal. Alt 
Hilbt Trairinji Oavarnndilt ApprCVad. Doth 
PFlTinary and AdvwiMd. BE A SHllLiP- *■!- 
CHAHIC. Uncoln's OdYrraatl-nt ApprCYSd 
Sit^chaiLlf?# ftaJiLiJifl prdparr^ Ivt tinv'ir K*tLB( 
iLfl A A £ MKhontD and iinEnediatB ertipluy--- 
naant with Ai^Jne-n, Akfii^rl Of PiifitOTy. DLe 
demand. Pnya -$1&DD Eo |:!24D0 a yr. IMAIL 

COUPON NOWfDr4;>rmip[e£.o-lnJfirtnBiLDiiu he Jim 

abmit e-isrnllhit defcQse pobLiLdiib ilovf OEMfn 
in elTtlian AvLa|i<iH. 



^PBl4 

Elnaie AAcIrwa . 
thr 104 WPM 
f'ndbiun 



OPPORTUNITY TO EARN 
$1040 WNILE LEARNINB 



AvjiHible lo (jLllilieit Sludeili Ttiraa^h 

C»per4liDF dI Milwiukcf I id mines 

: A most unuHun] olTef ta HS^lf 
flfHuliijbVcs who iniip^t riiril tuiUwn und 
pari tiX Uvicip escij^ngcs whiL* prepar- 
ing f^*t i^iLrc^T aa ACrcvafC Tettifiiician, 
limfiattuicir EJcclt-n T<vhnici3Ln or 
U'iiliilRE E'h'Hfcfte -HfijF dE thess 

ImiT up-tn--tUi>-ni'Lliiu1i3 pfihfElf^il CQurHefc 
ijtmI truLn fnr n'lKih ir ii-iLrij f1ai^i>riR4' ISniL'-l^- 
Uimm. A loir moro "Jn BorvJce'- r^U^^Wfihkpf uJSrr«il bt riKJirtfat- 
I La|t UltWaiiheB cnubuiaolurc-rs stlLL D'^'alilaaLi^, 3-iHCiE.tllJ COUfieH- 
' [□ Airrt-dlL Or Ar4 WeEdinJjC i\lan oflerad, Wf^ta now for full dsiP-ll-S 
^ and your fiapy of "-LlAresr DilildtHlE"' wLlhauL ohtLf^tJDaL MeDlInn 

cauPHi dAalfM. 

WUWIUhH SchHl il EnSfinaniu, PM -|Wl H.BmtiIw»y i L SUh, mwMmiim. WU- 





Al lul, biPie ridr 

ciiwwen'M m k^i 

hfFa- ^lawd b%Hiiiw 
ilJ hi lM tft <mUv Kpap' 

lb ^ Mf fcr 



BIGMONEYofHOME! 

NEW INVENTION 

&ectroptolu'’i'6riuh 



NcISP, paLoitcd liLT€nti4n ina^cg; poHible 

bsE tamioffi AT HOMIL Rcplatfi atlto- 

pinti— Trtim artfc'roJB homERfcStortB, irotclflL 
tvstjutraotri^ etc., with du rri b^, sp^rk^LDB. hew 
EKit of iD£tai— ^lE±i stimVq df bE^alL ^bay.. 










Ckurfpom tz ta iS ao. hooTJci E^tlme buil- 
± 1 KL SieulI] lav««EDbtitt ataxta yim in bv^nffS- 
iitbndy repeat. trac-Ulne can tiay lwHieU l^i 
wret Scad TODAY r^l^ FREi^ SAMPLE 



aiod illustfated B^XiSCLEThowynn can have 

|L II re Idctitae f rgni a buxijneflli ot TOUR OWN* 

(KiUt upon aaEjaJjEil EtuBtdEDi;!^ Act nl cracet 



WARNU ELECTRIC COMPANY 

£23N.1Vlib#*bA^^., Chkai[«,IIL, D«pL $04 



/iSbm/ A| 7^^^^ f lectro Name Etcher 



Pwiieef. VBluablc louli from (li-liWHii lad 
Uii>t iKnEToWsr*! KLrCfJu E-'ciwif HtTH>'a 

yvur iLama, s'UT >Y IIHj permBnenUy vn 
iouli^ IniinmiBrf B, an^ metal. I^Insyl 
life Al vpitinB- Vikth iwn r-r rnmcll. 

Nik JILiali nnf^ PhIu^v !]~ar yuaC- 

mail Allly 9 I .liCI liku^ ff-w fehit* krOilARn 
"il d*.'|iirFiy. ti"=“ 3 ihys^-man-i'y bach 
ir rot dC-l lij htuil. K lwdni- Karna Elc^livr,. 
bept W-QOV. 2S« Oai>b St. . C I n-cbncia-cl . □ . 




Say you saw it in 

PDPULABMECHAmeS 



•mpiiriii 






Sind Name and Addrm Today 

3c3rCled books CbVeiinX all tradei, 
oHicfl hetps, home- H'-urkshapf spars 
time WOfhr hobbiSSj. -b^EC. Learn how 
_ t* sufd mcjrt, WrltB 
itjdoi’. 

pDjHilir Meal I H itt 

Preu 

bCI^. 417 
Abb iOntarliB St. 
CMICACe 
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POPULAR MECHANICS 











MgiA^E 



tl4t mOJlf 

^ FcrjTTOLfi Bandf Li^DiiierJ ^ 
dgrjii^ Cummini fa-ariN'c-^ 
#N ii/a-Khifr j 
Soijt SrcfiDh ^JF 









Pftflt 



JUST OUT— new — rnJJcnJLy 
iraprcivBil Bucittitr SasopKone 
chiE enabled >'[m la mancr tvmt 
eniicf than ever; qualify for band 
in * viry fhori Time. Then p.ipulaf Ley 
pEut friends; ^ood ricnn^ and TicLra 
xaaaty. NO iiu-trujifeL^i^c equals Bue^ 
eber for qukk mtiN*- FREE Vianx 
Trisil, easy paytnenrs any imtfkirrtcotfc 
cjv -, tmmp^. ifoi^abcne. '^rice vudny. 

AUESCHP1 BAND INSTRUMEKf COh 
1DI4S * - - eucHAIIt, WUNA 




RUBBER 

MOLDS 



MAKE MONBY iff HOMS 



Jh.maiin[- rubbtf ntakni 3irrfof± 

riL'xkblc- 1TIDI4J3 or iHmikiicii mh lTD-};iN, bwh-««i4iK 

■bl^. Mi^LiPA L'uKt frUHlb l^r V« 3-&i~ ftiirSi. I^MTh nHlij 

Inniirt liUiiiImjA iiP iiiiVMI||r^ Piii>lt NLLpH hirll Ll[i 

ei.UO KppFT^P Nl» «|iiiTaBIM-V nB^-WKSJKc>, QukCk 
adJ cdkv. Siart rruJUntilv buphnn* kn J^E'ur lim^ic 
,. , ^ M!>ll ia AtDTOK. [Eirt iliapp. MBOfLiH r^^iiriA. 
TTiQd hkp-iiiLi., hy nixlE, F^il| dp ktmpb kkm4. '^MnLd- 
CPB Handy EJairt" and ll-Ft -oi fn^Y»rp FHEE. WHl** 

SO-LO WORKS 

Di|it. B-B2? Cincinnati, Ohio 



AliPiyt wiiie Tomr nnrwd pnil fml| riMi'pkii wlten 

■niwcrla^ a.[iT-EPtld-niiBnti. 





BOOKS SENT FREEl 

QH APPRO VAL-^5 V0LUII1E& 
BRAND NEW COITION 

is JTliTIUbPS a CLay WlUl thema 
W'OliUEll BQOKR Utm prrj^BrTe 
you lot A Knud rll-iLfUDK >obn UnJV 
inf ErOElk dlJupL£2iLrjJ^tki itnca to 3lb^ 

Jwtf talil. DomplRi pjKOB^ A St*p ILL a 
tlEqeE RuU L ior bagLDJhitl, 

for moEL w3t^ aoly eratnenar Bcborri- 

imr. umuBd rswin pruUce, PLUS 

KEfGIbTKEaj^U, TEiAdc CQMY ADd 

dear. 4m jifljianiii beK>l dnlRik over 
3D0 m DSBeblnii desiik. !□- 

dudn irpodAi -nrimse om EriueprlELt 
rmndDR wiUi /tiU *Uf utuRf produb- 
tioD blueprtntA,. aotn& SCK^x34>'^ tm 
Wdl AB ^uestlDiL iioii 4UlfWer flObiBql#, 



For B«£Knners 
or Exporta 

Wrttt^fi.?n™3 r^undcratAHa 
CTB 17 word, by ipdl kmaw^i 
cjEKlnen^. Ue Lmte imucLtnH 
Idtic-v WAdJiaiUM dutn blndLog, 
ovw Imu pagB^. LuihJreslfl uf 
bluepEiniBL ^arts and -dla- 
enuoa; pniuHa ygq iwm Ewd 
drnEung Job In meobAiLiQai 
Uoeft, BeuL for ;o d*yiF R» 
i 4 dB If you null ookipon Im* 
BkMLaLelv* 



Bi£ FIbIiI * BIk D«mand • Big PAy 



^biduii, Jpjwdiwulng mgrk, cjwy^ to leam azkd do. Dei^ii 
qtUDkly with IbHIB booko — «aad couiMa for n ttC ^d Sec Egr yuulwdf, 

||^ 4 rvfurdflFV ^ov fftvm to aU &iJtdf.» sf ' 



/kHftiJiw u^^pedia Q/drofttn^. 



AMCniCAN TCCHHICAL SOCIETY 



Publiihan— Koittb Study Counwi 



AfTHPkcin TecinnliulJItiKlDiLy. pciiti &tlo,D-rp7<*l4t94iili tti.OriiUjija. Ill, 
d Ntw G wfloiBi iPtaf '' ' Dniftlikir rof- ItachBai TikdMi ' 



BlUaf 6 



I 10 -diT* ud 

i^.m«rtiP ladkyi, 
wad JAUd MiW PdJ-^ 



JAviMb r 



XiUf^ 

PliwH pfttach IffttPF iliktaa M|f«, iHcatMkb*. ■boIdt^-'b umiiip uldPMj 
Xbrnlvi BLlHErLonB knuliwip amm PPP FiCimiM^ 



Do\buNbk 

these Mistakes 



in ENGLISH? 

Sherwin Cody^a rimarkabk inventton 
hsi enabled more than lOO^OOfl people 
to correct their mistakeR in 
Only lo miiiiites a day required to 
improve your apeech and writinir^ 

M any perfrona ssy, "Did you 
hesr tivui him Igday?'' 

Tlicr BhfMjld ^my, "tliivie 
yon heard from him tfldny T' Soirw 
spoil "ulendAT" "calendar'' or *‘cb- 
lATidcr/' i$fcil.l others uty ''between 
you and I" Instead of "between you 
a.nd me." It lis oatciniililiiAf bc>w 
r>flcn "who" u uaed for “'whom/' 
and how frequently the elmpleat 
wordfl are mia^rohi>gngHj. Few 
know whether to spell eertaiu 
wnrda with one or two ^'c'a” or 
"r'a/' ur with “ic^orM/' 

Moat perflOELB tiat only oommon 
wur^- — gulapScM. flat, ordlnfifi'. 

Thoit ap^teeh and their lettei-e a.re lifelcaa.. mnnutorioiUi 
humdrum. Every time tb<y talk or write they show them- 
$e|v«q in the cflscntiBJ poiutq of Eh(fHab, 

IVuHdDpful Naw l■vD■|io^, Pot Bflaby Ifi. Cmlj kItkILbiI thp 

liTnOlPDi Df cnvllng IIUlLmHlTe UiLlli uE gilni gaud KniLEib, AELpE 
EEKJDllrH fligwlni-pjiLB he -ftlkiUr SlntlllL-ii a SllSI| 1 ]t^ niulliml by wlilrll 
>vu tiv\ aciluirc & Lciiur coiiLJTiiBqd oE IliE f^UilL linfuuiTt In mlr 
IS iaiDUE« i dIT- XiHfr j-mi ca.n »lng [Hi-Tllng Itie mlPlalltl Ti|ikh 
llilt^4 tifi+T 1 hiLFTlIng I'llU. Iff. COtb'i s|4m1m1i |uTa SPfiircHI EBDrE 
|iih[prniciaaDl In ftro WOl^lfi llUD pteviHidly lud been ObtLlnBiJ by 
iIulUu pupiLLE in In-D yuKiiP 

L«am bj fay flul«. Tndft ^lld BdrlhOtls nilci im 

DimiDrtSed, but mrr«l lubfai nrf roi iDr^enl, Flntlly Ibu tUl(4 
IlMmielt’ei ttt rwgtHLab. Tlit new Edimfl-lri Cgdf Bitllutil Eirn^jili^ 
For like ro'TTfiu tien, gf rnrrfd UthLlt Iry rnllLnjj to year uLtenili^ i}ao- 
ptyTiiur £Hi|y the ■IfEikii ym ygurwlt mihi. 

fJnp of Lhe vranilBrEuI (JilnES *lmut Cfwru l6 Ihi- ipsed 

with TVilieh Itiesr litibLl-formlri pngtLra drl|L|. otD bia CiFTled out. 
You an ^Tll4 Etie iniw^i te any qaestltmi In ailnutri pnd 
cdtrr^t ynar norfr In :i mlinneA mnv*. Ttit clruJRvry uul wer^ □! 
cnprlnK hiire ho^n onrlprl tiy sir. Codrl Tiiu pOficantTuin on 

raiLT rwrci mltJ^kep lEntd n bai.«mea "BecHJikil kmiuje" to tjKtk anJ 

wrhl4 ^rreedy. 

rnce— Bwik on ^oglidi, A mw httdk rSpluLnlqg ^fr, CwtF'i re- 
juarlcilhit oifEbrhJl Is T«tUy. If yeu are svot fiubiTritBeil br laLsiakei 
Id EE-iDiniiJ, EnelllDR, piinrlgHlInn. PEDnaTirLaUrm, ur If yov rHiuiOl 
LnlEaiilLy mliitaiii.niE kite eiD£i. woo-Ji nrltki nKIrlt |d gipTiMI ytKir iJgi*. 
tIliB Dew fr-ea beOk, "Ilnni' Tuu Cm llaiter OdocI T^nel1ih^ln I-!! 
hltngtci I Mill nriW* t T^TrlitLiin ta ym. Rrnil iIea Fcvpnn 

er i lelLel » pnEil rnrif far iL roTY. ^■<l HK*nt «lll all. SUKHWI>" 
CODY BCHOOL OF ENOLISH, UK Swrlfl rEuLldIni. nwheiter. N, T. 




SHERWIN COPY SCNOOL OF ENGLISH 

51 Q Seorlv Builiflng, ReehaitRr^ N. 

rime said taae^ ktLEIiCpal any □blL^ilLoa dtl my part, jdijt new 
Fiee- Ihh^ ''How Ydu Caa MbilDr LpdgiJ F^IIjIi ■ Ln S-I]ru|fj 
ri 1}*J." 



X*ma .... 



Plrtw iiirlrii rlrilnlj 



I D 1/ iftnri 0/ oiMErr fSeei' ftrrr/of ileoMrl A 
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World*'! larvre^t majMjfuturEr bji- 
nagnHii wgHpifnnM imprQV^#>TLC Itand 
I[utriir7icni:i. Nt;W -DBCcDt-cd 'VttOAbElLL 
n'fTihitJDDLi^q^ Lone ciFecia. I^najr^r t-Q pIpT. 
You'Ll []L*^lo|ii toJeniE: fiiAi *fjlli Ehc»r new 
Cunud. CludrK; of WOrld*^! orealiSflt aftlAtd, 
your dtjatnr or ■wrfte tcHliiy fur VE-EI'IEi 
BGHuK uid hcKme trial, rM<y fKHybagftt 
offtT. PUfaw mi^nCian limrummt. 

C. G. CONS. fJd., 1031 CONN yUMj, 
NllfhPri;; iouiitua. 



®CONN 



uto-Diesel 



« r*^\ trvlHh A««i ^rnrliiinfc'*. 'rr MigadtU^ A:^cjlhrQi 

Pl^- IM Ei^lh .i'l'U !<■ !^. ■■- '■^Wri ;!■*) hKD 

jMd Kil' Ih* I* y>u II -l/wiipi pn iM^lHa *euiiim.«S 

im*r ri.rj. I^jul ®1»gv ®nrL, Hr - hpN>^ >.uiM. 

Pin4 hii|yn| III i>i|P ^^l-TD dnmiimry. ru~ ynyr Em -L^ 

4nt j*EdM 

NashyiJle Aulo-Diejel School, Dept. 7S NafthTillE, Term. 



mnuam 



rMEN 

NEEDED 



SAorf-Caf Ma^Aemafics 

COhlBlNlP WITH 

PracHcit/ Me^hiimes^ 



—at home in your spare time 

Thfl fftscLnatlnf; field ot Art offers cPirnn^rcLul op- 
partuciLLJei to men and wnmeii^ Trailed Artlst-H are 
cnpuble of eomlng' tJO, llOp fTS s. waflk. We tEodi 
^r>ii lipj'bt dL lionib tor n succcseful career Iri — 

eOMMEBCIAL ART StSiSSSlXi 

Fnr 27 iTEni^ W, P-, A, K?iduil.tefl hits Dfiifl 
in ATi— WHY NOT YOi l No prevJ*Hjj 
ll4i'«04Pliry. Write Par llcwklfL— -".I tI- Icr 
iTudlt/'' ruLLy ilHcrllHM- CLLne. IrbcIndiicL 

tFLth lAlriln^r xro: Twn An OgtiltPp Life 
L'\Att U4Mj|q, iJid bmklet "Mow Ta ?il| 

\tH2w Art AliLL CKjpDgp 



FREE BOOK ^ives details! 



I WaihlnirliM ^tth99l 4f AH, ftiudPa laiDT 
j 1119^ Ifttli ftt., N. WaililnRliifip b. C. 

I VeiP [ UJU ItilctvFlEil In le-a.m|.n|- in dmw, TIexic- 5cnd tne laliir- 

I IGxtlCII Kb JfmilT FrH lluok, ' Aii Tuf lifaj-iut xnO l-'rafll." 



C At bomo— 111 apBM tliDe. Mady amobOiB 

■ * li "iUiK^blKhL,- rain od nutlet Eftc« Bltd lO^ 

^ n cnaae eamlog power, tlUa tnay way. 'WriLa 

' f fjeeorjbkiet- (*^erfc IVPn- 
n ivati Wordt end re^iM r^f n.t& 

Mil Anwfa^n IniAIUrtP Dmut. lUT 
A HE4idi#n ChkiH. UUpwif 



'NEW 2--iq'l e^odiitf dehiite! Pfnw Vou ran lorn LHe 
ppeed^p wfipaiTieO tyBWB ^ UleoUiiim UM4 ^ drilck 
filETk rTV|ir*PtK aetsouoUiWk 'inuuaet nrladb oa eKe 
itiBC-- Lcam caiy W3tv tjo miilLipIr 4 Rcura by I lki> 
urc* pfiUfflw wtoK (id-sulipwifM n™iMpl*cniiffli: Mid 

knr colHm-ni-cP lipprri lhi| liEhi-niji^ i.1iDri-eu| mreked. 
Lani twnfppw^t,. fulp, ifhkrtf^licr, -w^iid 

a^^BBiier, fsuuatit iiE., cu. Lhik Uliifteaud HCnnM cun- 
' ipirh IMiWtSV Mll^ it pOiLPlUtf. SriH^lTlKHI U Itrund. 
^'ArmH bnrii'BilJi Nfic likc ntnitil 

CMT^ali drUh...nuK cOuiHfi TDPATl 

I NCL5Pt|O4.,S40$fainnHSl,D>ft^K-JBI.CUHr« 

f Fltau-iEnd driails aJbofJt ':Shn4-Cut MaltrfiBfltKF-puji 
I EYjciioJ MfichififCi SunpliAed " NaobliiailKHL 



w 1 ^ 






- 5 - X = 



\-\- i~ % 



Sav voH eoio in- Poi^wl^r Mv^hanii$! 



Increased 



production 



means more 



Jobs for MACHINISTS 

and blecer pay for men who hnow their work 

Tbii hbipc^tudy cciirae ffSvee yoti %\vi pmctkal an. 

modem m.pch-ino4. ■up-to^ntjo- mcihodep you need to adv#woo 
in machine shop work. TVtko advmatp#ie of the ether man't 
experience as Jeund in bootflj to aolve yWt prohlenifl, 
ibcreaae Y4ur cfEeieaey» with 

The AMERICAN 
MACHINISTS* LIBRARy 

I volumee — 2 Xtl pages^lSK JlltiRtr*lfe>w 
{A DomhJnwd h>mr-ftiidy iouru and eelennc# llbnnp) 

Thifl Pltinirv of inaeliias sluip pnucLieo was wrlndlt for prscikal mtn. 
It you the bwt nvcthods tor wm Uqfl of madatne eliop wwx. 
It ruQy exploliL't latbei, drJ 1 b, jyad ocIiet macblna Coola aiid ^Ir 
nperadan, aLitouLaUe screw machliaHL ipeeda not! Pi^eds. scar d^ECn 

^ 1111 lifuduccJgai. ili:^ itrarl ARiiir^ puneb and die wdc^. metal Btirfae- 
IB- ate. , eto. Pfakbly wrIUeu — compLctely Hlwtriiied — itiebwtliUid 
of help the EDicblne ihop raiin w|io wbjiu lo advance tumwilrr 



No m*n*y itwn — ipeeUI prle* — ■■■y paymenli-. 



EXAMINATION COUPON 

I 

I McGRAW-HLLt. BOCK W. Oln# SlUp New Tark 

■ aend nii: fnr tm exy;F' Examkni1.l<]n Ibt Junsrliciin. MaEtilnl4l^[ 

I, If uai wjnijnl. 
pr«<rTtp| ■.hIp-mint 



I JAbniy. If HClirwEEury 1 -wJ]l -PEnd pw S3. 30 in 
I la.OO moiLUil^ uaU] iho- iieIl?* nf il^.SD- In npie. If 
I f WU| j-rLUrrk Thfor bw^llit baiLlsAkil. (Tn In-iyrw pr^rrt 
I %-Nt* pkilnly- KTT4P 'fill' In alP kinis.) 



■ linrne AiktrEPft » 
I CkiT nnd Scale 
I FhIU-hi 



-Cif -Cmnpanp r . . r r . . r . i «■ r i h i- 1 h i- - h i- rN-l-O-lli J 



Be An ARTIST! 



EMctflclBH are needed cverywhon. HoirrwH># tenlbaa ataH 
claim eHmefe 3Q0 mee. Tile le m llv# mianmr iHklnc prvleeelofl. 
Lv*rd al htmm, *p*f* ttmm. Eaiy pjiyi n e M s, $«iohIw<« Em- 
phryin*al *KlrlC*. Wrll* fw FREE BblletlA. H* oWI«etlOiL 

AMERICAN SCHOOL 

0«ph FETAi PfPMl ir M St„ C hIcBaa 

NEW WAY TO CHOOSE A CAREER 



■TabAY . BtMhu fe. jet or EhoHlJif L 4«r«dr it h Imif# ■ Skriw- 
-■■ nlM Ulh. Sek-tMn «n. aem ■^brakir dOUtrmbrt- rW jms, In ®d- 
YhM4. jUM WhoL ty «d irurk. ur pcgriiil u ii jvii'ro IwC pwlkd Idt. 
FD F t reiiT- ui» oa psnaV- paitiank dor FUSE 

m fc fc ntikunliie ihli miT frijr In- Entotar iim^w. 

VHttiefial derifanes Auec., OijiL HCpSia W. till Bl., Ln Aefilie. Cal. 



IET3C1EHCE 

PICK A JOB 

tat vfiijr 
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POPULAR MECHANICS 





Foremen / 

Increase Your Pay* 

Kc Matter l»w mfi^F th««Eicn th^lobn ratt'll 

Ciifd LdJ3*ll0 lMHD£^iidr traioi[ifllaAl4MaeaiiFonmuti4hlp 
«i rral rr>onrj-miii:qf for ycHJ. Hflre'B why; Hugo Ultisbtr, 
Meyer Bhxraiilciid asel a iiurnl>er<ird£her expert itho tmd 
WOP dhffUiKiLoa ia ihv flofd. of produf^tloo eaglQMriitir 

EiUi«d, ^IIAIVMCI tod «t|CfLEJi«d fpr IJififlJle Itm n^EEHfl^ 

CUP0 dl wa» fAan St00if practical mui 

tn-odwcHon nm fn rvrry Ifpie of nrdifMt^u ttdd 

Dade ijmcetlfd tbeF t mdy traLulDB 

rcairae corecr^ wm pDoae of U 10 lusemasi'a IdpL, ''Havu 
’ twr-o promoUPM iiHi a ~ro4B4f In siliiry of |7S & 
DHUQtti" — "‘R^vb Inonued Uia prfidLieUnji oC my dcmr^ 

Tmit EwnthtT H- hw UUb-* >dF ft2E p 

Dwqllv '— -u* but ■. fw -of tbA muif bnutH iAflkJhiXiiiHi*- 
■My apiaiu lnMi>d*n FiHrAuuiAfalp. -u^ iMwiom. 4>in-. 

rlitfl MiIIa In Mm book 

Hnt frw P-tMk la q fUMft- WitiH tw h u4u- 

LASALLE EXTENSION UNIVERSITY 

A CarmiMiidwiK* ItMitutivm 

D»pt^ lOW-MF CHICAGO 

RADIO COURSES 

Radio OecrafJno — Aadlo Sspvlelnf — Amotfur Code Odiios 

Ettctrortics — 1 vr. doF fbunoj 2 yn, tvs, 

AUTO MECHANICS 

Air — Ht^r^STo ration — PJcf 4ff 0 OlieroCl^ 

HR A FT I N G ^Merhonlcol Draw] 
ww%mr 1 inu Reodino) 

TRA&E ^ TECHillMU »MCHOL 



Y. m. C. A 



« I lAr.tSrdSi; 



Hvm Vof#(, N. V. 



ITALIAN ACCORDIONS 

HA^D Ma3>S, Vot bmL. t^w«ti jpd^ bJnoL Jtpm 
licfiriMfiuuvi, Hiid y«ur lujod- baJ Mdr4M FRcE 

tTALiAN a Soprani acc. co. 

m W.lPflLH ST^ HPT.:Pfll, CHICAQO, ll-L. 




TOOL & DIE 

Up«hltiiA44 Tn^-. Nb^Itw Einmns n-i-1 UTBlifiTr P»iHJ*tl ahop |MLn^ 
IP tbm iTDrJd.'i- liMliutFlJl CHiurr^ Wrl!|A tbilELy fciF fuU jiKCmmaElcin. 



M A K I 14 G 
DESIGNING 



t+Ft- *4 



VfTH* 

HATIONAL SCHOOL OF MeCNANICAL TRADES 



^29 W. 



ehiEAte. IJ1, 



Do you want 



*.togo to Collage? 

. . or to enter a Profession? 

rSwA ttfAccoNtufjtF, ArtAlwWf . jVi(7Jtof , i>riTfftfrir, 
TfffcAInff, iiwiai irofA^ airrojHUAv, U-cdui^ C'alrur*. 
OpSi/mmtrv. tyaK.Alrdieific.eU.} 

or get an Office Position? 



To BEt ttiii'wlwire, Fflu proPtlCAltF MUST OJiJBai llljtti 6 c1imI 
FllU^r. You can -coupleia uur ||l^h ikl\<wt Vmim 

Ip £SPaTI'^ cinae 41 C bomci, as FA3T aa your fLuii^ ukl eltUliLee 



parnilL EqiUvAlenL un j^«sJdtPi Nihuol wurl— pniEnrta Ton for 
-l;a{L4^Bl^, t'^ci-PcoreadanDJ exasLluiLLl^vM, tm4ui4A LndulLry. 
StanduPd t«^ia fiixiil*brd, Jiinlcnsis. Credit f«r SIJS. EubjMljB 
nirEudr subjwu If dEtilred. r.ow tnlElaii, <bMv 

lernui. AoloHcilu ScliPut, ChlEnKp, rpE. t£f!17-^ c!n 4 inni^ educs- 
lUaw, FlDlBb your HHpi ecboul -aduAacJdb NOW, WriUi TODAY 1 



High School Course 

at Home 



Monv Finish In 2 Years 

4 m wM M mm m mmu 



ABMTiuii SabMl, DftD DphiI Avt. tl SiHl Hi, 

Oent ltniETi! i^nd ms Y-RKIB InrormrUlon nyverta^ ipocTnl tniliiF 
LUi Lb en|b|«cu «bLTk-?d Ni^ on Eiiy iKilrt. 



nMlitb Z^cbPcl Ckiufie 
□AE3ca\intiDA B.nd AudltinO 
□ArcUlteciurc AAd AulEdlnA 
GAutamatire! EnAlncc-rdnA 
M4n«g£Tfei(!til 

□Arlatlon 

□£-lectrlca] EaAlii^raeit 
□Dice, and C'Ba lllbfriftcrptlaii 
□Air CObdIiC JOdIjiB 



□EH^iel Endln*«rlrtfi 
□Drattlnd *iid Dc-iiBn. 
DLlbersI Arts 

□PrlifBt* Sccrct-ar^ 

□ MoCtisbica] EdBlneorlnB- 
OR-BdlD and T>^lc¥riBlUin 
GSsl(r*iH4 0>ihlp 
Qlluilneai Law 

□ Recall MefchsndEiJnit 



OCTOBER, 1941 



WELDING 



Get this WELDING OUTnT 

pjucncc ON YOifit OWH wsu>tm MACfum 

WLibout nit rxlra p«nny, yua Kv\ Ibut new h&avj 

duLr IndiuilrLah WELDEH , , , Lb plus int£> bLEbt 

AbCKet , r - -comptttfr WllTl ^w^treyd# holder. weJdJfiR cablti, 
ferouDd cable, prround ebunp and xencrouD aUpply Of Wtld- 
infe rodV). iKr^txInfe ri^dn, darmin,. cie. This C^n^FA-l PV-i^h 
W tbdeir worka on irarl^ au«], cast troiij tin. !>™#r,. h™nM 
aiid OLh-ET ITpu ran. wrld bub:i|T4^:H, -f^nd-BTx, IhhILeb:^ 

fj-iuaca, c^'l’lnflar blacki, ate., bwa farm, factory and hurra 
re-pairBL Without pravLoua naldinlc ■aapvrie-n-Cc, □tbera hAVa 
mudu *« tnlnrh Pa ¥10.00 tu flS.OO a d«y In l&bh, 

Tlie WEU)ERIsthe“Man oMhe Heur” 

Tba WELDES ia bHpin£ vtId the BnE-Ua of National Dc^ 
fenac. WHded nhipa ar4 tnun^ht'd fAuL^t . -. . coat aO tnueb 
L^ff to build tlif^n thv oLd«r typ4. In fd«L, new shlpbuLIdJiti 
ynrd« wHI wei4 *X Ls-mI ^ th^Lr *hbpA ^ + , b*cttu» 
W 4 |.dlrs Enakaa ihipi. apandicr and bAllcr. WcldLriE >■ nLso 
icvottitiDniainE tbn pruducticHi of bcrmbcTZi, pPrsuLt plartc-d, 
uud pracMLt-aLti' all ullve-J* typEa Jn dPF TApEdly «J;pAndlr^ 
aLr rorcfl- 

Tliere's fiOOD MOIEY In WELDIHfi 

Tb0 W^ldtr h^A plantF pf nppDTtujdtica tn maka mnnay |n. 
rapidly c-xpondinR pE-acc-tinia IndvatTie-j rlj[ht In bia owa. 
hump lawn. WtldihA is bciltS Used hlOk-t abd mOm ta re-pair 
aUlDEnubik t*rta t^uipnb^r^i, building )b«t«tbala, at«. 

In f*et, W^ldlPir Difcra on cxccllant Dpjmetqnity (o bhih 
bpalaau iar yourae-Lf rtl little ur nu initial nutlay-j 14-iuiu- 
factiLrera of We-EdinR ^lUipIn^bi arc Alad to Baeial fdc id 
xclline- Btuxldd. 

fiet Started at Once! 

Ijnm rm fl-rnernl Pviriww |iidtJ"lTlal Wo^Jdrr 1 1 luAtratrcl iIhittt 
^- ujppHed to J04J 11 a ]ttrl a£ -Cminir. Uhc tPhN WcLJLrm 

P? ram wIlIIc Icamiitf ai JHunc. 

TRUL WELDING LESSON 
Send Ctupon 



MAIL THIS COUPON 



[ CHICAGO TECHNICAL COLLEGE 

H-e^l TiKti flPPff.p 3A04 So. Jfllchl-aan Avc.. Ghlcaflu^ HL 
PLoruia RcnP mo!' wUnwi-t ahllffatlwi frve l^nfcimatlHLi InDtUdl-nF 
Pr#4 Trial Leuen and tiipuwi;rUI Wtlder 
Tar a I»vllic:^ LAiiytihif Jcb Ln Yi'EiLiyJINli. 



SaiiiD-. . 

I AcJdrHI ........... r r 

I 

I City- 

! t>(^|ha[lan . . . . . . . . p ■ . . - 



Sav in Popular Meehr^nicK ! 
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A Hp Booklet Free Higkeit Reforenoos 

Av m\ I ^ IM I Promptneu Assured Best Results 

* ■ * * ^ Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Liited Patent Lawyer In the latest Editions of the Rand-McNally Directory 
of Bankers and Batik-Rccofnmended Attorneys^ published by Rand-McNally 
& Co., Chicago, IlL; American Lawyers Annual, Cleveland^ Ohio; Bankers 
Service Degal Directory, published by Bankers Service Co^ BostoUp Mass.; 
and the Snow-Church Directory Co. Lawyers List, published in New York City, 

WATSON E. COLEMAN, SS^rjrMrTASTliV 

NEOrSTEREO PATENT MWTEA VVHOIf 1^1191 I UPlf U. 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 



HOW TO OBTAIN A PATENT 

WtiJ l&n Fm ji w i M*mb*r of tha EumLa- 

i n K Corpi ^ tH* U.S. P*tvnl Oflirvr 

ir yuu wont to pnEit br ^hl sliouj^ 

tobr itvH I S' Eptiiilr far » U. 3. 

-priH, Y^iur- flrit Rlll-p is FPiOp Fwk 




TtJs 



paL^rtK H. yCHET Idr-M 

Bpah imti wEll mIip 



which Can AAElly ncord j^ui^ I PAEwnal 4>n 
rbd«rttiML Stpvicej TiV-u^ C*-** will b* Hrufulljr I 
<m1y hr ■■ El pi ■tweI PEtc-nt Attompjr whi^ e-Ipo ■ 



|| iHllilFRLwq «CllNlna i-Niui__„ 

Tion Tpa Ml-inuia hkve-. It tvlla li^lp]r h^rw tn obt-Nin H 
' ' in |h» -aLLikbEiit wa^l Vi/Ith tfa-Li Fr 
rRtvivc ■ *'“Rocot^ InTwitlan''' farm e . 

«.nd Co«- 
kunidiEi^ 

rnpjr wMiff *Pio ■ pRirm#! 

Mnp-|brr th* EpAmininT Cnrpi eh* "□+ 5. P*it*nt Qfiie*. 
All oammunJutLa-ni c-VF'riatnLkiilj 
MfaL tHftlB TDDir ht FKf HTPri BOH Md UaMQ IIP ■nUKM FttB. 



CARL MILLER 

RECISTCREO PATENT ATTORNEY 

FORMES MEMBER EI^MINITfC CORPS U. S. PAfFNt OFFtCf 



I Wool w wil l aiifa., 3&th FIomTh Mt. m-A. New Vorh Chty ■ 
MUXEII ■UlLblNC, in-A, VVAeHlMaTAh, D. C. 1 

■ Huh flM Ir*4ir Ff*fl U**M. "H«W tV 0 PMItapHt,*' «n4 tp«t _ 

*1 I h imwUb b " i#nii. ■ 

I NAME ..... I 

I AIiDHESB.. 1 

BE ME^REDI^^r " n shoot with BENiAMm 



PATENTS— TRADE MARKS! 

AJI CAecs -eubniittcd di'cn perBoiLal oiLendjaii [ 

fw u w and **SehtdiiIe of | 

ojad Fesi^^— | 



LANCASTER, ALLWINE & ROMMEL 

Patent L»i« O/Pscoi 



Bimhd 



WHlHnitpnp O, C. 



[ 



mmio 




F4F T-PFV^I-rSnmRII ^»t 1 D-^APniii^iJ— Q'J AP*n> 
w-fd-Arcyf AtP-Pf — 

— aupDt. !?flri’t-»Ariifi.Ai.rtBM*±krii-UTnV^i^>r. 

kiy. Mnnhc IT VuhL^R. BBit , 

“■M*»r TriiHi'PP' — Lock— -Hanfl fus'+p- fljJifflc ^SbotBUwJ — 
k ILi-AhiFl ShuC 177 OF 22 riil<'rt— Wa1.ll! ftlUJ 

]|#i|]El'Ui S](k nUi IlLilKliPr ALml n riim|i’*'Lv ]1icc nr 

■ ^rtpArr'Fn o^numv Coin pTP.'A'C'd Air fOP ELH Or>J DJLl ■ 

177 ^ir 132. Hn air^hpif r-!?iiiJiri‘i1 frtw Afiilar op fAcqcipy. Wpit* todfy 
fpT nrr^pNtn RPT^ I fr« taj-gY-tB. MaOc Ln U.t«-Ap 

■CNJAMlH ftift mfLE CO-- BSO- Hapran Mo.. U. S, ^ 



, 0 F eo^Tg imd anttr u^eFui 

if/woKm4TtaM MrauT FAmfrs 



EUGEHE H. FURDV, mmm p*m} mnimi 

kNTtftWAtlCJNAL HLDt. P- C 



li 



KRME.... 

RBDRES5 



■\ 



■?gti it- '»'** fojMf?r?r Mtchanicsf 



INVENTORS 

fiMto Mem mmlviv fur patmta. Our bDck, FAtent^eoie. 

■irAa tLm. faetfl; sent free. ^twIb' Mark, — Conrlcbta. 

UCet CUOT, £lliI«|,ilSllSwAli,AtL L TISHUWnULJlitL 

PATENTS -TRADE MARKS 

rcTKufiil jfitcT in r«i]F to lnqulr!e:t^-^t?» tlmfl. Hind Mktbuh ind 

eL-9cEl[^Lluri fit InTcnticdi for Q^Unij.l'i.' rtf LPflta. SStTldl^ cagnAnifintjAE. 

HERBERT AIRcH, Roslstrr«d Patont Attorfin^ 

vielti- Buildirtfl, W iiPiJh atari, D. C. 



BUCH5T£|N'5 FIORE LIMB 



I JF — WlllL 

I ttila Uiirht. nErrHiic:, Correct 
fit, COMFORTABLE 
limb, fgr a El d4- 

fgrmltLca. terms. 



PSORIASIS 



Ps^t'^Rl A3SI H .Sijiri?rFrs: PJSilcol Jiaia hrtiujfht rt-i^ultSiT'hm 
i: very tiling faded. A].^3■^IJ^>d drJm quickly, 

i.'oii Virulent. Try res itlar 5 1 bot tic vti c hnut. Ln vEiatinK u con M 

PIXACOL C0„ DepL Bax 3583, ClBv«l>ttd, Ohl« 



LEARN AVIATION DRAFTING 



S ri ^ iM> tywir^lrH iTlstiiim iiaijnilTy ibrnu, b dPafUk^ I'umin: 
AT*J AvNhhn iMlTitewr »Hk uwHiBjUr luch J-d* .at L«4 
ihfdAkf L MLT jdUAl kJibC- PLUflJP r^MCfah I.MTn ijukilv. A tIaUitd 
ii^r[.niYu Ntul Tool r.ini|3kEi:H I* M m.™ 

‘ 1 1 7b Uj LST&x miiatih. Ruili hbCdBa ■tl>irMa|^r FBTir nOQ'R . 

I^.W-HidEll DunbliLD^IP IniljEurvgi tK^rtIi[^^^',Dwi, 




LEARN ARC WELDING 




Tits Nmi WHiJd4 IkIiji^ in -U^ pubmItt ^<- ttHiii Tihr ■ >J>£ 
MW An_nli[lng r=*^“ Hi>Ti >nli ‘^rl 

Tkrt pG? ruin-pcii^t trliiHiJ. 1 jth «m ki ro-urw. 

T'tl A^iK^ut TniirH J ill lirW. Ip>11v. 

HOVAWT rnADE l-CHOOL, B-dk -i, TF»r, ohi- 







Frintinsr Business 

^ n.ri]j* L|-i'l;r'lM,.7n1fll1oqL'rj',P:Ic-l.ii7ci*l pi'EilU. J n d-pare 

fWIHT TC'UN' OWN |iwLiii± r-A+d^. tn^vh- UElr*. p-liuf'-li “--.Drt;. 

Ha.k-n memK^u P^n lUa'i^vJ. Jonl*r PWl U. S*Ol4T -Quti- 

fiti 4ipu klAn tuiiiid pmin. Italml iJrlnlinE llbd kndrHVBif -Uh. 

fli.LI idlfNcL Iriuji rx-TE^iry imK. Wciliri Faf ItM- c:iLal>iH end alj 

hILSEV, IWt.. ^-3T, MEHIPEW, CONN, 



^Protect TfouR Invention*- i 9 ikf^ 






DtUji $xt diAgefouf «Qtl Iw vcTT 

My CrAfU^Ul HrvIcA UHUZ« 

prompt actloiL utricl ccnBd^c^ u3d i 
BkltilmutD oC «XHCu4r I u>i;i7itnb t^a% y«p 
send m& & mttocl or drawing, dr 
Slid diKsllptloiL of your loTcaidol]. and 
1 will mskt a- tfCATtlt nad report 



promplfT u to ItB patcDtablJltr md srpii Ilf? Dnndln1.%k Vi4t« 

JOU O COPT of ntj 7 ^--PB|ib bOnkECL. OT-, If ^ 1-^ P* ItUnuOipiJi WwAiiliadCiiii., D.C^. 

voa prefer to reiu3 mj booliLot t\Twt. m:iU I 
fbe AUscPied coupon at onc-c. 1. wU1 nUp ! 
wod. my "ftccDnl of loveDUon'' [arm. | 

EOver ^ yeoffs exp^cnec me a RpsiHtdtNj . 

Pataot AitnnkEy.l I Nuno. 



FlBue flend m« ■£ oece, tr« Of CEurfc, jDor 72 
P*ffo iHHkkt aPd of invenUon'^ Idem, 



flPERStm^L COnflDERTmL PRTERT SERVICE- 






Addfw...... 

popular mechanics 
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RUPTURED? 

Get Relief This Proven Way 

Why try to worry alo&g wUh truMC* that gouge your 
fleah^ — proM heaykly on hlp^ ipSiLa — ealarge open- 

ing — fill lo bdl^ rupture? Tou need the Clutlii. No 
leg-eEripi nr Outtlng- bolLi Automatic i 4 lJLUfiah]« piil 
hfilda it real opanlmr — followa every hoJ>' tnove- 
m-int with Ipvcgnt Inri'eaaed Eiupp^rt In <aeo Pf slrAln. 
Cannot sJlp whether at wnrlt or piv-v. LLehL. Woter- 

E rdof, Cari be worn In bath. Send for aEnailng FKKIT: 
OoJffc "Advice To tluptprid" and detalla of ILhetal 
truthful Sll-day trial offer. Also ondoraementa frank 
gralefiil uier* In your oelShlKjrhcHsd. Write: 

CH3T1IE SONS, IJep(- 3-1, fiLcoisAcldj >>w Jeney 



STUDY 



ENGINEERING 



>ojy M at Hom* 

From A Chartered CriH altOMUJ IntftltUtfen 



AT 

HOME 



C0R||||c4«d Ihf Cl 



erH OMipuf Li I:^;l:sr^iF.R]Llh'<^^J 



Gftwt^itdGHc* 



Mil 

^ <itric*L CT¥li. Dt«rLlh^, Atvht- 

31^1. AttOhfcuLleJ. lUdla. B[^Urt« . ..... , . 



EtkEhnr.ij, I'f^r^VUIU. htnrlA.4. BUftl|*t«kkin, \tt CwSjEkinLnK. 



ErliJ, Etl«hv^, 

ArU: UlclUnL-v; ■ 

I^Tvilinloij ; Ph^kL- 

.Acn^Mltwn: AmImh TTatelMci 
Mckirtliv-ltaM*w*H. FwiriaiWap. 



fninl. 



. . ........ ....E^inraiHia, , 

f">MOiDD^L EdUnlfite^ PliJUb llHlEh.| ICnAicBl JuTHfD'iKLBCHL 
': A^kn; CkimEitj-T; 0*c]ncy^ PaL acifenn: TKbiIhj; I.pwE 
~ immi eu.l4^ FaitaJmi l«(L 

ilig.TPH theriAMk BmJ. ChhcEaa 



TOOL and DIE MAKERS 



MACHINISTS . . . MACHINE OPERATORS 

MuhL ferLrjua. bdtllrdEck in aur reanuaiuecii la laek. of 
!MAch.ljiLDta ^ ■ ■ Tool and lido Makcra.. Lcam hy actual weth. 
LutoHt equIlJrrteDl. l^W koo. Day zuvd Eveulns 4!lajiura. ZjvRd 

for free j’hIo i/tilgi^tlafk 

MECHANICAL IKDlfSTRJES TECHNICAL INSTITUTE 




mSiS We *tePH Avonue, Chtcagp, llllnoliH 



Tliia hFnnd jirw ^rrlopedla "AVCATtfJK" la 
JkiEFt olt thopreea and (a tbe t\ac3t, hu=t:t llltiKLruE^^ 
aiiiJ moat rojiiplL-te i?-|'r][iiH!f]la. qci eIiIb aubjrct 
huvpcvrriiuWiili^iJ- IkwutiruUy tiwiind la modt-nk- 
latlo waaluktile cloth. Coverv fhe wliuie held hruia 
hrat iHliuLiiiea-ar QlihL tliru^tt'h lal«rt tih- 

^ititsi, 0iiiUj(kfyJuH(y, ihturwfc lii^tfurucnle acid haw 

Ca read them, Klidlngi iHimcihuC/q parihii. otc. Lvery mHh LntrrwtcO lei 
B ylqgp wlM.'tlkP.r emateor or ejcpcrt, shoum have theae tioalia: sent 

for EumiliiulUilk, nO £aO&ey dOWD, hO dcTHJulL 




iiHEinoRjEior 



MAKES PATENT 
PROCEDURE EASY 







Protc« yoiAV idc» — ace 
ht^m i-Bfiiitiooe mt* *<>14 
— with tbo help nf rhla 
tree kli of bocihi ! Thin 06 
year old pa ten I atforocy 
firm ahawf you tu>w and 
jprovldis ynii with * 
epcqiii "Oertiacicion oK 

[nTcnClaq.'^ forip.~yoLJV 
Art! IntimrtBDt atop Jn 



Tod 






IMtEnt: protection. Hene 
arc the anewen tt> all 
yov-r -qiiferlone — v-oure 
lor the BBklni.- Fill Qut 
foufion^no- vbllifltlon^ 
■beoiutelv frwL 



CA.SNOW&CO 



jA t^ihjrJawyf S/m^t 



i 1111 Slow DUlLDlNfl WASHlieTOHp D. & 

I HAME 

j ADDflEft 

J dTT i TfATt. ^ 

i- »«P- I— PiJ 




START 

$1260 to 
$2100 Year 



Prepore InunecfiafelK 



f^r 



EXAMINATIONS 



VVottderfvl Mew Field 

Natloita] £)elcnn htm op^^ up tmncrvdDua hpportualtlia In Avta- 
tli?rv. It la the faatwt irrowlug loduatry today. Hubo new pJanta an 
bclDir built. Get Into tiUa flMd now. Swud the raupon lur free cxacak 
nation. Get llila hriiDd new UE^IU^rtbe^mlmiLe eyelapodj^ NQW, 



JUnartean Taehnleat Seeiakyi Oaip 4 . 
nrex^ a| iStii ChleAca. m. 

Send Ftir itF J 

llnry oliarf«a It A vtia I Bur 

_ _ ...... i V. .... ikiMu 



dsn trud DEW a valotw SAk. Jlvklkui, I «ni Um ile. 
a wf • If i wtia I Bur retnra tKoti 0i ub <ari uiJ dwa r ~ 
IfldKlSa la tHp ifi ■ ■ — ■ .1 



"7 

falu . Liii 

natr W-IW ■ I 

tloa wlitcb In^lBdM AklaUN] ElaepetDb UauliiB uik Ieb* >HHWiiJtLac Mwlei 



I FOE 

fplll a#m] U'.DD aftit 10 day ■ iJbnE 

IHb inpa-Ui BnUI (Ea.H^ Uib total pnea. Id paid. Sand bnjrf mb adl- 



far aea y«ai. 



J^NM- r 



AiUr^pn. 



PIhh P4tvh ptaSaf MV. *KWm*tlmi . .^TpoVirw'* umim ud 

and -Ufab ar at laait ^na toiinMi man aa a rvfar-fraca. 



Thoughrids appointments 

each. y^QT 

Mfln— Wotnen 



U Pagn 
Civli Service 
Book FREE , 

Mail Coupon ^ 
Todav— ^ 
SURE / 

Name 



Fitaiiklln Inatitulfl 
nvpt. Bl »6 
Eecheater, N. Y- 

f Gentltmeti: Ruah to nw 
FREE D-f charge, IJat 
f U. S. Government biff pay 
^ ioba. 3*n.d me FREE 3£-page 
^ book deaeribing Hularles, vaca- 
tlone, bours and work. Tell kne 
huw to Qualify for ont of the*e 
jdbSr 






AHHtmb.-..- 



So.!/ VD« Mfti l'( in A(t;knn£c.-' 
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SAVE % 

50 % 






"RED HEAD" BOOSTER 

A E RIAL 

WITH THIS CHASSIS [ ?ov A UmttEd Tme Onlq) 



YOU CAN'T%S£ THOSE 
THRILLING FOREIGN STATIONS 



MIDWEST 



SffPfJf BAm SPfiSAB CMASS/S* 



mrjffsrs bams 

BOT JBSr ^ BABBS „ 

BOT JBSr S BABBS , BUT*** 

9 BANDS 

{on SIX DIAL SCALES) 



ENJOY 
20 TIMES 
EASIER 
TUNINO.^ 



PUT T0i$ P£¥ir r/MSS/S 
/AT roup PP£S£J^T CAB/UET/ 



$50 TRADtIN 



OMriETE 

[CHASSIS 



With Sptdktr, Tubes, Push 
Button Tuning « « « Mognd 
Tenna Loisp Aerial . . . 
Ready To Ply? In and Play 



... OR Mony 
|?42 Modoli 

Y OU GET tfi^ fj][;tQfy't<>’'y'DU prict 

R-btii lU/Bct fhilfi vp l4 

■^aad yijii ^ffitre po iniirfj inuti ]n -perforiniCHW ai>rt In nUlw 
iTjJiBTii, WUlwoaL dITtts Dib-tif ohibnIIuimI new festupta, I his 
jiYiiLfp Jrw:liirlln|:--«elutirt (in -ptipulDF-prUMd radma) bANU 
^PU.T^.'Ui rU>iDra wbLrJj MliJweGt. radios 20 

ta.-iiir to iJiiit. ]f!njnv TijeSnalShi:; enter- 
r-* ihlntaRht with n M uiLnnun Su rnwrnl- 

? O ^ plHrl ns Up ) I p nr J. S' r^ip-|i|wnnijriptt 

w WrJifl tDdrvp fw blir. FREE MUlotj fctt- 
liirLut! IEUIV1J bmutihil 1912 fict(>r7-to- 
tmI]o rhasds and cimfiolBf allies — rroio 
^ lo 1 6 tulicG^laBhidlni; Automal Lc &<KOfd- 
dhonEiiii Bidto^ ItioTioirajibs. Jlome^ 
j HwOTikr, |J 2.115 to t21^J?D, 

lE'ZTEftttS! I £ Tii&£ model '‘y** 

I □- I Ulie SHOWN AT BIGHI. 



f\LL JN caUPOM AND MAli TODAY OR JD5T 
SEND YOUR NAME AND ADDRESS OH f« POSTCARD 



miDUiEn?^|)RnDioj 

MAN-UFACTUF^EnS OF QUALlTV HADIQS EINCE 1S2]Q 



Aiuntl -Sonic loovrHf vlth: 
fklln^Typn “F'^^SIot Sonnrf- 
Irtp Bqbt4 . . L spread tbn 
lIlRti l-ntiH BcJffillAc- 

all? ttinuKtaouL the rooni^ 



mid west bad io corporation 

r%rm-r EIHCINHATS, Q**iO 



15-C 



^ Midn«l R*fl^»CRfP«,£iA4 

I ClKlnMd.ON^cU-'SrA^ 

I rs-c 

] Sfod me your new FREE 

I CnLaId^ dEtRilR -of 

, yoliE Ikbenl TfiAil 0 ^ 1 ^^ 

And fRctoiy-lo-rpiA p£i-i:<Yr 

L-hP »■ M i 










fraFv 


usa lftilj Mikt imi Mtntf. 


□wt -btii e ) Iv hUlL 
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POPULAR MECHANICS 






CLASSIFIED.^ 



Attv«rtlBeDaeDt« Ln ihU Hctiqitr 36 CeiatA p^r ward^ «k£h JnMrliaiu EulnimiLDi 10 wordi+ pa^Ahle In idvasici 
Ta Ve Inurted und*r praptr elaif ihc«tl4n m i«#Mf, cqpy vb^Mld b* in aHV pHic« September dth 

NovAsibeT iii-ye on 0«tob«r lat 
Popnl^r MfcltK-nkA Matailiiep Ontuia Struts CEEcafap llltDOlft 



YOUXL PROFIT 

By readittf; and answerbi^ the 
classified ad$ in this sectlciiL 
Hundreds of opportunities to 
make and save money. 



Popular Me^b-ani-ci Magaiine 
Chicagop 111 moil- 

Q^fillbinqn] — We hdivt heeri cidverltting ou^ morchondiw in your 
daiirfiBd itCficn fur tb« pa it 12 yean and connol proi» yaur pub- 
licalion Inigbly encugh oi for ai Hie re»ponie En inqutriAi ii can- 
cernad. Our mvettment certainly hai hnoij-^hl ui nfurq.L 

PurlhermoraH we know of no other publkaHon that hoi dun* mi 
much for 111 ei Popvidr M^diunkl Mogoxin*. We rnveiled pen- 
nE*» ond r*c*iv*d $Sf| in return. 

Very iruly ynurip 

jay battery CQMPA^EV, 



AI:TOHOB 11 iE: 3 — MIDGET CABS 



AtrrOMOBXLE RAtliftS boat, flltti wti- 
Cl 4 n, weU l]]uitrBthl. IiutniciLQip* eu 
buiMIni bodies, tremcn. cnflnM. Fard A 
Knd D corDvcrnianl. FlUU. AAA nuoi. 
db«Sfl»tl 4 nu. Rcadstrr ruchnv. leilLuiu- 
oTLfan. il.Wl tl.15 cm.D. Rw 

££UHB. DepL 34 . mcU«mrl|]v, dnd-cmiu. 

Ohio. 

BUIUD Youf flwa traetcr ironi itewnd* 

tiBiird autciinabllA p«rC» st.vt moriAF, 

Vgq Enn't IP WMJid- WfJta Helflu'B Oe- 

jAfe, .Etot waretiacn. Mbjb. 

WKlRl^Afi. I 3 . S|hIju and TaperLn* ft 
ipjle pef mmubt daw cf carburfUir mil- 
ibn. auaruitecd inLErw inenre^c 30 ^;:; 
Mwpr Any Cir- (tkva vemi. 

Wrench ErttldiEfi 1 ft EnInutH. JoDn Hiinlry, 
Mmaii r KtercTt I^elcw. 'PrirgLI, liJcti. 

eUAL-UATIG BedondltLaoi motern wlUi- 
wit Htw rlEfB-J Ctver^-j^. B*t 212 -J. 
fliat-t 3 c Ciwefc, MJELhJiiaji. 

OABAQEB. B<nts. trAllen;. Made quick* 
\j. with biEtA]-mul 3 . hruBh atuI 

A£cr«t znJvturA. Fermuta | 1 . Cvanerq. 3 ft 

grrwn., Parten., OHIa. 

R A; R l£ll. Ce,. AsderEgn. Ipdi^be. 
Radoc mldaeii and eq.ui[i- 

CfltBiDfue asc. Fuel chart m- 

ptTLicmiTM ftl.ap. 

19 TO Ift MIlH mere net iaiign. AmAx- 
ist hg«e power LiicrB-MP.. XIkc Qm-tntti Plan 
Icr Mudel ^'A," tl G9 ficul stamped vn- 
valape In Ray E&Um. J 1 a. Aujtm Rlvd-, 

cn^| q- 

MIWBT Cara — MetcirdooetBTS. BuHd 

saw. Catalaa buJldins tJU. pUn;t. fiU-D' 
'lOc. Rew Iic| 54 ui«d mato» prtecd 
« 4 , 4 Q \tp false Liaed mld^els, RiotgrAmE^n-, 
Wt»— 3 l>c. etvlppa MIdrcIa, Best 
ZaseaylUe, QhJo. 

FORD Owaen and niechanlt^lem 
htfPF La make your old bralce wgrk like hr- 
draiillcB. Stop ehailcr, Kcaani. Oaa-tB- lua- 
Usas 15 bill. Free detadla. 
pinAter Cwiapaivy, 4 Cia 3 -P Lake 5 L. CtU- 
eajo. 

mCREABE The laorflenflwer of ymir Ford 
VB Irom M- tg lift. hP, wllhmU pupflrchaxJt- 
iDK- Send tl.DD lor detaSled. alcsiiae ln-> 
atrjctlgn*. Pdvet AuMHcLatci. P.O. 
Aftl-A, WIlanlnirtaD. Deia.ware. 

AtJTO BVFFLEEB AN'U EQIUPMEs” 



PLATTRO Dutdtfl roT auto mTte. Cbn- 
neat La a battny. Ha Unki uied. Firaa 
pnriigiilan and progra. GunmataJ 
AMe. J, Deca.tar. Ill 

AUTO TBAELEBE 

REAP? Mgm*-P 3 BnB fpr nIsi new Jina 
Dandy Trallcn laeEudlna atk sicdM^s heuM 
trtllETi. CetBlok 3 *e. Alw new edltLgn ol 
Tinllcr BoJIdara Manual aad ealalai a 
sarl 3 , buih?LLei and nnilpinenl, price 3 ftc. 
Both 35 c iMHtDaid. TraUer BusDiT Col. 
5 I 3 Q-A Pgllan SU, Waman, Wta. 

ftfOTOKCrClCa, D 1 C¥CLB 9 , mdtqe 

BCOOTEKS A.YD SUPFLIEA 

BUILD DomcC iDetoEscaeCcr now! Bt.ve 
79 '^:. BLnsnlif duJn^, it«rdl»t parts 
avalLahle. We supply partE, tirci. vhr«b. 
nus-l-ar^ Ldteratureu drftwLtLg Iftc. Comet 
Cycle Company. Bhme M 33 , MarLIaoT]. Win, 
SURD IDc Fbr H&DdbMdt of InlamiMtJan. 
Ldtti new and ubm| p*rt^ for Indian. Har- 
lej, Ek-Hen. Boats, W Eut Grand. Di^ 

Mnlnej. Inwa, 

BUILP Pnwer scoglera. midaet cars. Wo 
epddJf LLrea, wheeb. maton. Laweit 
■grSpH, Send 14 c fgr pIiiib. cte. BulEfl-Ur- 
Own Dovtces. Dept. JI>A. 5 BQ MarilL Park* 

■id-n. chlcaag. 

UOTDROYCLlETa. We can «ave ^gu 
mgaey w partf and accessorLes. Bafi^o 
IbL and deeal fr«, EliHiratcd Hendenson 
I 1 .&L LD 4 l THas|]e. MIL WaghLnatqh. Chi- 

nMTO- 

ALIUOV PlaLpffw--a 3 .fto, Harley. Indian, 
Dondenos^ Ex.eeldJbf, dcvtliod. cylin- 
tUrs TEkroupd, Bcepos welded, sew uid 
liacd piria Fox Jcia. fJ^Lalnnic and win®* 
nlw Iftr R&»ak, B ]1 N^Hth. &L Daulfi, Mo, 
MOTOR CYCin.ES-. REcandlUonBd, Nr*, 
used- parts asd accnserleB. All ma^BB. 
Lar^ ttbolc. BaraAlnt. Ulii«tratcd cati- 
IoCl J 6 e. Indian Mctor^cle Salea. Easaai 

CLw, Mg, 

MOrDRSCOOTERg, Midkct Rm- 

i\s built. CEunslete Diasja and literature 
o-n wlieelfl. LItce. matorB-. irammb-uiana, 
etc., l&o, Hgnaatcra. Maacntgwn. Penga. 

MCTDHCYCLE. Faits. accE^atlea. Mo*t 
cniniiEnte ftoek. New and. OBod. We spe^ 
elaU.Ee an maJl erden. What db yan I 

u poar- ^ta]ga idc, Wh liman Mctonyele i 
Jk Sunnl.'v Ca., 145-9 Bo^Ltiw^t Blvd.. Rap- ^ 
pay, dtJ. Mb- I 



BARCAXHS^Welden. oompreaidfa, lot- 
tery Otsawra, car waitiera. LiLbersl trial, 
tenny. Write Rgbait Equipments 0 g* 
M-J 4 A 3 , TW. Ohio. 



KOEOnOBO Cures battecy emr-fted-iKn 354. 
Free IHeratorr. Arlau>. PUInfleld, W. -J. 

LMl IDHmOK Buperctiarier 11 . 54 . 
B G Sales a CU>.. New Vert. 



REOLBaH' Used ol] without eeet. Par- 
Ucgler*. F, Gerwin. Fijrriew. GklA 



AYlATiOrf 



rAN-AMERiCAH Sehnei of Aeropaullcfl. 
33 M WHL Flag-ior Street, Mlajnl, FIgrIda. 
Teach every branch gf avIaUan iHlLer, 
cheapgf, 

FrOFeLLERS For aircraft, aleda, bonia. 
etc. Approved m-ood propelkr rcpalrlSi. 
Worid^B larkest prapeller caLalei 14 c. 
Banka Ptopclifri. R.F.n. Not 7 . Ft, Werth. 
Testu. 



FRDPELLEItS — Ordciiial duiEnera— fne-- 
t^ry pricca. ill types, alaea, llBta free. 
All cool Facd-A canVeralOo dlakTani '^Ih 
JnstructlddB fliinpLIilfid, 35 c, Llthtplatae 
iltgretuTc. aupplICB. BCaiutard Aergcraft, 
FL Worth. Tescaa. 

BUILD And fly ygur gwn inolcT-cycIa 



jwwered Daonoplane. hame. EBay, ehewn, 
Tcatod plant ^arnntBfd. t:i, 44 . AerotecA. 
Bax 175 , Dearborn, Mich. 



PROPELLERS: Alrcralt auputlra: con- 
ffiTBlen Darts — Model A uebon: AtnerJean 
hea elrplencn. Bend 10 c for lUustratcd 
literature. Uslversal Alrc±eft Oql. PiL 
Wgrth, Tqim 

BEAUTIFUL Aviation winga^lftt Or- 
der vouia today — supply Umlted, Frea— 
Catalog vt a-^iaUon apparel soveiUA, 
inyalea, elc. March Aylatlon Ooin- 
pcny_i Dept. IP- 1 5 ft E. 3 iUi Bt,, Hew VgHe. 






GET Inlc Mvlaliapl Earn UOOft tu tftOOd 
a year h pIEct, meebasic or aeronautical 
cngLoeef. Wa LrnSn ygb and a^algt i^d-- 
uaLea in locatJsi dyilian ejapEoymeni ed* 
aenUal tn □■tlgnMl defew. pJadeimHad. 
Bcbonl gDv^ernment approaed, write rot 
hifornialiop. Lincoln AlTplanc ftt Flyliii' 
Scboal, 3449 Aircraft Bldg., LLoedLa, Neh, 



DATTERIIS, GiNEItATORS, ETC. 



PENIJTNE Edison haLteriu f 4 r Plgb.t, 
power. Non-arld. Fifteen, year life. FUe 
y^ar updonditlortally auarameed. Low 
orlees. CfHimiete li^bupi plants. Pm- 
llteratufe. Sce^Jay Oompanr. S 2 Bterlist 
A^noc, Yonkers, Mow Vnrlc. 

EDISON Lirntlena storaKi batterlea for 
Uaht and nawer. ElbBoliute acid batUrf 
dlxeasn. vopk kuaranlee. All klsda re- 
built Acneralisk plaots. molnra. and mli- 
aullannatiA aKItles at bajwaln prices. Pico 
]stBiesllD.E literature. T. Hawley Bnilh. 
C 4 .. -CtPIdh Falla. H. ¥, 



ELECTRICAL aL'PrLI£B--Eqi;[FMENT 



ELECmtIC FencEL prolmlcciMl modd. 
Ouprapteed «nc year. Bold on approval 
or money liadi:. Great money maker it 
fain whererer crowda appear. EhtAaei 
kDLDll. iDjediia.D], gr big SctUrlng: godd, aLl- 
Tor. csidn. mi almoat atiy taai.eriaii^U(, 
leather, -^wd, pL&Bblca. sea Bhella, etc. 
ExudiuEvr tcfLlnr^ liuurei safety,, long lifoi 
deiHndabliliy. comforL En usIcLt conUmi- 
<n^|y, We DrialjiBtcd the practical Bleo- 
trlc Pencil in 1421 . A^d dumsy Imlta* 
tlons. Bwltch on DeroD-loot safety cord 
frith roll Superior BOld. HM. *Uh- 

cut awltcti, nve-foot cord, wIUi gold | 3 .T 5 . 
Send nvoney order. Twg rolls euperlor 
gold. t'-XtOC'', 1 1 . 00 : SU rolhf. ll.EO. De- 
pcelL tl .44 for C.O.D. Also pencil to oper- 
ate on your alv-ycLt auto battery, -mth 
gold. fJ.TS. R. E. Slairord. 3 l 3 t H. Me- 
ridian 31 ., IsdJanapollA, Ind. fBetter save 
thls^ id.) 
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FREE IHI CataLcfl, J-D49 dc&biul bar- 

Buklddilt, MLnbMpoLli, Uldri. 



^EGTHIO Ptsndl. Wri(£3-^nBrm-V« 
DitLftld-. ll.OD pcAtiiiaid. &eyer 
t£l4^R &rovt, Ctiku«OL 

Allt ODh'DITlONH^G— KtFKIGElRATiaN 

Ttw fwpid.iicncn.tMl* rf ctrttiit 
»rrli«ir*-UQn. LiCtrti btr E-«;^kr s^tfur own 
Tflfrtceratar ind four ntlEbibor'-G. DtrelPt^ 
prpAwblc iidclipc Inuto-. ll.H for 

cicu. well. illudtraiHl, buthrxLtie BoAtmal 
eT buLic InatructlDcu. If ?wu are pvt sat- 
ientd. return book for lull refupd. R.e- 
/TiBci^tlnn. LSbr^r?, ^239 Av*., Di- 

trJt., MJtH. 



WELDlNC^-EOLtJERrNG— 



BARCIAIHIBl DHiuHutrm'bar ■/«. nrlrkrsH 
■uotlna ftEuI «lof CrLo diivo. Buil-d own 
WTt*.bk. *nvt tW. IJbertl trial, euy 
termfl. Write Bcluirt Welder ExcluiaRe, 

Bwr H-fliia. Trpy. CJh|g. 



GAVE On n.c, weidcir^. FUm4. Hoi- 
RVranE):'* ficrvlce-, CeuILdd, Eaiu. 

BUILD Amp, B-c »cl4=r for HD. 

B^ral |iUiu lafdrnutinii dfmt 

ai-PvlDt EleeLrLc: Fioducta, Dept. Wh 

JellE fqn taLiM], Qhlo. 

D.'c. bixLid It TOUFBelf trom 

butomobhle reacrttei^. vcblelo rwotorj. 

Hftht PllPt iKhETMarj. PlARs ll.CD ncb. 

Weidera Club. AB-»n U-Mart. Ctilucv. 
For sole: Vehicle moUirs. wcldlnc 4 UPohc 4 , 

MACUTNERY^ TMLB AXD SUTFLIES 

BUTIiD Your aim maohlne UkiIb. EqtUp 



UaKISB FowiT-^Budlr rkutctI tmi 
Ford nkabCiiC- tdWci^tlO apd fardiTL) WhLti 
Osc4 partA and kite. Dniaplele cataloauc 
t«fcDL OkUklttuoxL, M44 L&vrcEicB Bt.r 

Ph»BritlphU, PcctpiH 

BDaT BlursrlQtfl and lull bIh cut-ta- 
jhkpa tiapaf pftiteriu, UP. Lftlnt 

fLcHliofl. ilL tvH iKLeuure boati. S-aa IL 
muitrBted ''Build a fi«t" Htilw. 
(Boak ia Build Boata." fl.M: i&ia- 

r1n« hardvarv oaiatiM. 10c. I Dlevelaad 
Boaf ElueprlQt Co.. BtaUftrt A “AS. CIstg- 

laud. Qlila. 

OUT90ARDB — BaiE aood lued 

part*.. All cnake* Bxid PVHlela, B»nLoa n- 
bullt maliOA. Crandall H|ekc UB 

CpmtnoDireaJth. Bf»too. Mann 



'Hi 






Tcur «Kop at btw tavlnft. Wf^ fumJsh. prr- 
[eeUj* d^fned. ahiv-^ljuted [:a>tlxLaii.. bTd- 
feaElDual tuueprlntfl and qualltr cnaterlalfl 
iw iPllllPF nacbLrw. fhapar. band aaw and 
91 oih-tt metal and wo^wmrkiiii U4li. 
Never a cnmplaSbt an qujJLtr. deat|n or 
Plica t fimd i;ic^aa pw. hlluftrated cat- 
alofl. Mnchlpe Tool CoiP|»art7. DopL 

M-IP. bom IIS. 3taUttrt A. Urn Angd«. 

DRILL Orindkiu atiachment. Ihdce 
tH.BS, Uaed with. bEUffa arkbder, LIUrM- 
ture on leaueat. Traetor^Ute Co.. Sid’ 
ncy. IffBfa. 

DRILL Dlou- b? hand. Ah aLte and 
atLApe bolta. OuartEt IpcIl ihLck. kit onc- 
mhnute. TooE and InalrujcUooa tl.OO. 
Ewy. 3&4l Cbwtpwt. C^kland. Cahl. 

SAVE MToney on Olfunocid hand tHlB. 
FTet^ -circular deaerlbcM pthrr labvr and 
iL'aney-savknR toolB. aiobe SaEea. M WeaL 
JaAeon, ChiEMan. 

CONCRETE Bwlldins block maohtnn 
and oiatde. Ea^^ pa^inenla. CaLilIok im. 
Concrete UactiLne Co.. 4129 Boutb Comb- 
ton Are.. SL Laula. Mo. 



J WlIXARD Lathf t^ith m. Hg. 

a Pratt & wnitcfev hand DaUlIn^ machine. 
twii aUii con* drive. Write for full nar-- 
tJcLilara. Clndnsatl Maebkncrzr St Bupplf 
CarsDauF. 3l? E. Gcoond Bl. Cinclnaati. 
Oblo- 



BDATS, OUTDDAHD MOTDBS. ETCh 



RaVaKQ. Oatl»«-afl, ravboatii, diuA- 
boatK. WeldWDOd Rcad^-out Klto. Catalog 
F. Care-Cral t Beate, Mimtura, Ne» Jertey. 

13 FOCrr'^Flat bottodd rowboat- 
pifte pLanv 3fic. Free catalog boat-buJldkng 
plarw. Thv Ildddrr, 14 Murray Street. 

New Yotle. 

Marine Cguv^nJou parts for all auto 
enginee. Bur bare and a&vt. Converalou 
FartE Company, 97B Adams. Street. Boatan. 

MfcJM. 

KAYAK3 — Build yaur nWn. eur in as- 
HtDble. also nnkshed canoea and Icayal:^. 
Bend ler free catalog M. Jamestown Bpe^ 
Claltr Co-. TIltjaTlLlt. Prpjift. 



BUILD Your -own beat. Bay dtv ojt^ 
fabrloqlkpKi aavmc tltoe and *a 

J 'ou tmlEd. Eugiues. nitlnga. equipment, 
umber. InvmiRRits. Catalogue im boats 
Ik tosaicet like. Bay City B^mts, Int. ISM 
A-dama SL. Bay ClLv. MichJtau. 



OUTBCkAItD Motor bargaLDd! Qvtr 3ih 
new and nbuLlt. All malcta. All eleea. 
Ouamnteed. 4e brings oampkte UatirMr 
and ifiifflnnaUon. 3&oal design hook 
Chlcsito'a Uffett de&l^. Ueatem As Son, 
ai3 W, Chicago, Aye.. Chke ago. 

BlhLD Your own beat witti ktncck^down 
frUimB. Eajir lO put t^^Eher. SuVe 2/2 
bulldet'a cost- Big boat catalog— 35c. 
Brodca Beat Cc.k DepL fM, BailnaWh 
iUcti. 









CiOLF Ctula. FLi¥ club matdied mi 
u.so. LLcicoin Burpkua, UO Bte^tiemca. 
Frceiwrl, IlL 

FIELD CLABSEB, TELESCpPES AND 
UTCB-DSCaFB& 

TFl . R^ OTPEa. Mlorcacgocf. bdoceulan: 
bamln -catalew free. Brownacopc C«-.. 4 
West 91th Street. Kew Yart 

ANTIQUEBi, RELICS, INDIAN GOODS, 
CPMOS 

CENBTNR PrtbJatbJ-J* Indian neSca due- 
froflo. irarea and mound# iti Totvtiwpc and 
£entue^. nJjo fine U. B. mint ^tampe, 
Btpjiip fw lUtr. Oltl Jobnaon, 3MI Wood- 
lawn Drive HaabvlliE-. Term. 



FORD- Mcrcurr-ZeoiiFr marknt oonvir- 
sLons. Cmtalcff 19c- Letiman Rnglneerind 
Ccmpanj. Dint, D. Newark. N. J. 



RNGINEB. HpTQKS, PVNAHOB 



MOTOR wlBdlnf ilatA, selcetLon sl^le 
and thmph-Bae, $l.QO. U-otor Oa|a CO., 
Bgv 7431. iQinAM City. MiMj^ rL 

BARDrtXNA — Welde», elHtmplatJni. 
Diotor ■eneratdra. luarmnt^, liberal 
terms. Write HMurt#. U-iJli, Tmy, 
Ckbio. 

ib HOhsE, 3I5Q Bpeed. repuMon indw^:-^ 
turn. albcmaUng m<^ra tI41.bOL 40a watt. 
aJternaUnff geaeraton 923.04. erther slsea. 
Butler E]ectf^e^ IB&5 M U wauta. Cth.G*gPv 

BAROAlNS-^. B.— beica clrclrlg mg- 
Uirm 45.95 ub. Bond Pfoduots, 1313S R&m- 
llton. Detjfoet, Mlcnigon. 

REBUILT Hbteroj sinile phase. I b.pL, 
ttS.-M. 3 11.0. A&.^. Other ai»«, Ornerpi 
ggialr flerviee. 3743 Ofden Ave., Cbleaio. 

1/3D HF. AC inntori. ffWaxAEiteed 93.(111. 
Fan^ EeDEraloFa. Oueen CRy Electric. 
A19 a. Callfomta^ Chicajo- 



Fan^ EeDEraloFa. Oueen City Electric. 

A19 a, Cahfomta^ CkiiMfO- 

\i EDIiBE. 110 VciL IndLLClLon moton. 
Bcnwllt, ruHH.Ttt«d cthor fi»«. 

WU£40t Auttl GuopITh fl4T &t. P«Ul AVe.. 

CELicawn. 

AIR Djuupiteuon ijfl.DO: 2 k9 

97.40: tB.Kh electric. drlRs Vm Iil 

15.S0. Pr*o IflJdcx. NatkonaJ. l!H0 a 
State. GhJeaje. 

ATHLETIC E4UIFHENT--BODT 
BUILDING CODRUB 

BRACE UP your dfufe — get huilky. No 
aupajituf^ 19 le*fona selected Innu ia& 
Eoihab. Briiht InareM^ Syitem fr-te. 
Olympic Sjtbem, Dept. M.. WatcrviJls. 
Mninc, 



SFORTTNO GOOIIS, GUNS, FIBBING 
TACKLE, ARCHERY, TRAFFINC 



"NIMROD- Ru#£; ATErear" gun oil la the 
ideal odl for all btt Sn all Imiperaturcs. 
Fimetfates poraa M ateeL BatHfacUea 
miarantcD-d, er mane? relUndeA Only 95c 
per bgttit. Write for big frea catalog. 
MErabon Ccnu^adjr. Inc., DiendaJe. Call- 
farnla. De p t. A. 

TBE "Ah-3^rt'’ Jacket for all vtAbhef 
has no equAi at 14.19 each. Write for bkf 
cataler. Hcrahun Comptoy, Inc., 
Glcitdale, CaJltomia. Dept, A. 



SEND Fpr free ilEpatratod cataiog of 
LAwrenne leather bel-t>. hnl^tcr*. gqn 
and otJker aEJcrUnr equJpmeot. QBnrgc 
Lawrence Corapany. Poland. Oieiam 



□ET A sure- grip on your shncGni with, 
a "Rure-Orijp“ on your gun. The wiv 
adapter made in three alxea for all Colt 
and Smiih it Weason levolven. Write 
lor big frro cataiog. Mershon Company, 




INDIAN ReLLci. oolna, bllla. tema, d?i- 
EaU. curEoa. etc. llluatritcd cntAUic bn 
ICKI anekent arrowhead# I3.M. £L DanJeL 
Hot Snrlnrak Art. 




archery Bows frgio the heart of the 
Yew counLTF. W. I. EIng Archery Sb^, 
Jfl M Qnya HL, E ugene, Qra. 

ARCHERY E^ulpawLcnt: Catalogue f^e. 

Mld-WcEt Aroheiy, 9309-A East nth, Chl- 
CMfiO. 

SOWS. Arrows, raw piftteriRH. CitaLc® 
Jc. The Bow and Artow Shop. blAcyvkUe. 
Tsnjifssae. 



BOW And ai-cnur kit?: Tnr DiBkloff lem^ 
onwood bow — ail arrows ti.TE. Foataqo 30o. 
Construction booh Catalogue free. 

Archptjf^ fill fltHilh. Slstg. ChdeagO. 

CCMFLETE [3*43iPinR. huutiug cCUIp- 
ment. Osed guns. Catalog. Blamn. Howe 

Fur Company. Coopcra Mitts. Maine. 

BaRDAINBI Oun catalog 4c. Ashkng 
taUlcv 4e. [tantera caUIOg 14C. archery 
CAEAicir Be. in-sdAi-awArd cataJof IDc. g^I 
caCalDC 4c. Waiatial's. Flrat-nadlson-FM, 
Seattle. 



TAXIDEBIfT 



LEARN By mail tn mount bird* and anE- 
hkBls. tan auns. make leather. Old reliaEile 
echool tcadnesn eastily. quickly, at low cevL 
Ovel- a5h,4M atudento. Ruth p«tMj for 
free 19 page bwA. Norttaweatsrn School 
of TbaJdermj. nS Elwocd Bldf.. Omaha, 
Hcbr. 



DOGS, PETS, BDins, BABBITS 



COTTONTArL. Jack rahtlta. tnill Infc 
RcstKkmr. Vol Brashears, BeriyvlLle, 
Aik. 



RSPTILEai Frn cataievue. FCKt dil- 
fEt-tnt liufds, tl.D0> paaukald, Qitivlra 
Sp^GlaiUes, WLnnald, Kansas. 



HUNDRED Buplln^ hound# cheap, cat^ 
MiggLie, Pit™ Beck, O-M. Herritik. Ill- 



COON, E^ombiitMtion rabbit, bcafie and 
T4 k hnunds. Cheap, TriaL Llteratur# 
free. Diaie K-ennela, B fl. ^erriek, Tiiinguji. 

ST. BERNARD Pupfl'‘^ch^plon ilrsd 
beauties. fSO.bO up. Friaklln Young, RJV- 

srhead. L. I.. N. V. 

HEAUTiPUL Furr white pohCc d4€A 
Amonia Hemtsla, Meae. N. Dak. 



ST. BERNARDS— All deUIH 

free I Book 141 photos, dwcripllon# recog- 
nized breedf 9Bc, Boyal fennel#. Na 91. 
enuy. N. Y. 



BFORTHUEHr 2w FokntsR, Biitera, 
i&traight Coonerp. comUnation Huntets. 
RMbbIt apd Fox Housda, Rcasonaliie. List 
frocL Ramsej Creek Kemuils. RaouryH UL 



IVECB, SR&UBS, PLANTS, BEBQS 



CAImtPORNlA Wildflowcr seed, twenty 
beRUtSflJi rarlECJefl, ^rim aOJWhere, |Sr^ 
pkg, 24c, stoall J{}c, Ptant now, Cocuen 
Co: Corning. Calif. 



FARMS— FAUX LANDS— REAL ESTATE 



TWENTY Aerpt good land 179. 90. 14.00 
down, 14-40 monthly. High way front 
ti-acts 10 acres llOO.-DO. S4.K) down, 
moathlr. R. W. Stew-rt. Invernesa, FhL 



SEE The Rlghlanda of Louisiana. Choice 
cut-oyer land sehJng at low prieei on llb^ 
oral terms. DmCripUyc book o^nt upon 
nrqof-^t. LOitg-BeEl Farm Land CorpiL, 
17# R. A. Long Bldg.. Kansas CitrL Mo- 



□OOD Farm bargain#. Wkihlngldu. 
Minnosoia. Montans. Idaho, ClretOD. 
North Dakota, Dependable crops. lavoi- 
abW cLLoiite. Write for literature Mpd 
IJats describdng' t^lcMl rjirniB for sale. 

itMte. J. W. Haw, 119 Northam 
Pacme Ry., Bt. Paul, Mknh. 



W ACRES. Hear White River. unUn- 
proved: poultry Und, Hili. 15 down. 15 
rnDotblf. Free list and literaCuio. Hul^ 
tnrd, 3iS (^mKSOLtn Bidg., K4h4SJ Ottl. 
Sana. 



40A 



POPULAR MECHAmeS 




















Land <KDD mere up. In- 
fOroifttLiatl «I1 S& fltTitfl. Kfttlwud 

Tu S«TVlce, 1037A llAjntie Bddic.. IHLr^At. 

yAKM WACimfEKy Am BTTPTLIEa 

AUraUATlC Spreader Tor wo^blar 
t™ma feparp,l4(r dL^lu.. ?fCT. fleFTlM*ilOp 

Itsed pe»w Wiftt*]. ElH-lc flpodaltj^ C&., 
13B H. CJftIt. Clii MO, in. 

^ARDElir And EmaUlKTii Umctxi ^ to 
& tURM-ptfW«t. dnd Up. Aide av 

^Bik- C«tftJo« fr». ShBV Uti. Ce., I>opt, 
P>glQ. KipfiiLg, 

FOU1.TRY AND FARM HUTFLIES 

OLDR$T ni4uotfl“U. 6. .Rppwved hit^- 
ery, CKperaUnf rnr 'nmad. TTttnKf bne^ld. 
^PcpoFutnblo culcb, pvt i-Qd 

Chc&tULit HaUititry. Bci^ !□, CbeetPiit. 
mnolB._ 

MAKl]~Mare monej Irom poyltcr- iU^rTt 
bow other* frt big d»Uy incotnE. Aeiif 
AueficA'e leuUoa poulbry leuculDe. FUvo 
yfurs ll.CQ, Bti. moatlu ]Qc Pooltry Tub- 
uDr. DepartniEial E-9r1. MnujaL MutrtS. IlL 

FADriTABL£ OCCtlFAtlDN^I 



TOUH OvxL praDuble blifiEKUAl I Wt help 
fou to tHilLd up oucuuiiLl HubHirlptlgn 
I^QCy In your gOamHiiDLEy^ iiuLkLuff umiuy 
fear fellef ^ir wEtb new aud reuewaJ 
ordcTfl for ntt pu^fprlues puUiebpfl. Our 
rEM^ulallv«e Bba ni&lefr tlic ptofttd wLlH 
titramely bcautlfuJ crrmtnvH wrds— Pur 

4wn cnnipjEts, IiLxt-AElUPB 1941 ItlM. N4 

expwLtnui r«uLr«l. So tarn your wparf 
Uine into opihl Clip thti Ad. utd 

mall wJth jo\ 2 f simo and noano Bddie&a to 
TuteroBtlonal ClrculaUop Co., Tno., 

AB-l, S^th et, at flth Am;., MnW Yort, 

M. Y. , _ 

UAKE Tour own rtQTdblc MoldSr BtaV- 
U4TT. Art Oooda. ArUSddl MBIT-' 

tile FEPorist, LilqufO. Marblo. LdUraturo 
fret. KFmJoq, IP^J, PtY Pidgo. I»- 
AlAlLO^DfiR A oil homework ppportu- 
tdU^. plui4. BeU-heip bookA. UuDrenB-- 
Hon freo. MoJlorder me^Miifie. ditn*. 
Rnberta,, TtOS EBALjffAn-nock. DeLToat. 

RAISE Augoara 'nbE] Its— wool brlcivB 
tS.M pound. FwUoulo-ra fr«. Orin=i«ad-a^ 

CMirallLQn, lUdjaptB. 

£TTAirDARD Rdbbdt. Fet. Ulltoni Fenuo, 

3 *i. W> aampt-c- dime, 

doLD BtftoipJnf. fMtfInflttng. prflJlEAble. 
'ProE hdOUeL UOfD« city BpoclMtlefl. 
^Pt-^ F UliTl. flpringfteld/Ma&baJiuBcLta. 

YdO'tL Like reellTcraDR mlrrgr^, tmlile- 
WAPO. mokJar ebJppEdl jdjm namoDlBtoa. 
eigne. WrLtt Sphere. FhitfrL 2^. Ma- 

rj-OP. Indimnt- 

WILL You give UA fliAt I4»P ruu 
hiafco^ Aftornpgnfl fpeeJ WqHe bOEse. 
ll.DOD DLontn roDOEted (cioopUonM— full~ 
tipvcl. Espeet euti^itleoL NaLLddbI. Box 

1140. Ban Bmmrdtiw. Caiif. 

Ha.VQ WEEKLY, KJide rraWjnK muflh- 
r«d[7kt fnr Lie, dried. DocaLnlon pat- 

ent 3315B3. F^-oe apawn. North APK^iCgn. 

tOilP Vgpjre^ Tnrniitj. CefLAdft. 

ANHO-ONCINO New bxtrae BtAidT eouiw 
in oomnieToial baklnit. Oood Add. Nearly 
dwrtMJdn prME, Commou eoluHl odnea-' 
Don auOLclent. Send for titB taookLet "Oo- 
pgrLuptilAf In the AfekJhw InduAtry^' ami 
reouirenieiiU. NaUonaE BokLiut Inatltulo. 

laiB Miribligm , Dept, .311 1, 

ANQORA Wool rabbits bar."“ Ac^Lca's 
futBt wrnwJrir lodLifltrj. Start boW^ 
Dakota AabbltTT. Oakea. North Dukota, 
MtSh ChJnehilLp. rabbits lor ua. Wt pay 
UP to dollar* oanUr (?ACAiOW and oap- 
traat lOe. Book cataJoaL Year suheerLotLoa 
Rabbit liJl«Alltte Hie. Stahr*. Bgj^ Itk. 
HgLmes Fark. Ud. 



AJfY Book <new, used, out-of-print 
rare) supplied I Lo-^^EAt prldos! 

Setud idr free baxsaln. dAtalttflij-E2 1 Odd 
FioE'a Book Btiop, MLA Arcadia Dpurt^ 
Pgnttag. Mich. 

U. 6. emto oapitgl act Hie. Switier 
Card Ber'tUx. Waterlowu. Maas. 

YELLOWSTONE. Rookiae, NJAkaia, 
WaebJnaion, Toti^ulto, 30 poetcanb, and 
lurgt ol^di tL04. Vanakeu Cards. 
ter. mciri. .. 

WE'Ront ’b’o^''Py mail. Roo’a Ciicu- 
]ailnf Llbrarifc F-S»0 Agctioakr, Dclr^t, 
.... 

B^K BamJneL catal-Hua Iem. Ren- 

Kb-W. Iff C hu Toh. N e w York City. 

BUVy Bagk dM^d ipappdTifs. Oo- 
[QtsUe, lorelgb arL Also over 101>,0(K9 
lH«d and now books on onglnoerlnf , scj~ 
eneee. ebekniElry reciLw, lnw. etc. Cat- 
aloB IQc imunuedl. Clcorocie'e Book &■ 
MaaojkiK Center^ w First Avenue, New 
York Cilv. 

MAGAZINES. Back pmnbera. ]lit 3cC 
Magailne Mart, HoaLyn, N. Y. 



GAKeS— E^^TEItTA1NHBNT 



FLAYS, OrKretbas, 1 du±L£A 1 HSPadlee, 
^omololo minstrel flrai-parta with sonr 
procEBjnA, Uaokfaee eklbe, vaudevlUe acts, 
taniMiJopB. diploai. TwttatioTM. JuTonllt 
slave and lone, sioelul readlHaa, entar^ 

tAlrmiEnta, kPake-up -ffDiQdK, Oa-telOK lira, 
T. B. Daolaon d£ Co.. 203 N. Wahuh. Dept. 
11. CblciiKD. 



lUAGlC TRICES, PUZZLES, 
JdKCE NOVELTIES 



UaOIC, FuexIos, jokes, tricLt; flte unt- 
*l-bEA 350. QrEeciwicb. 13S Jhiltofi Street. 

New Yor k. 

and proleAdJonal maglg cai- 
alDffut 95o, BL Louia Ma«lo Stuxtip. -Ilfl 

ojjigT_at,_ Lomj. 

LEARN VentrJipqulaDk. 3c etarnp bringb 

S arttmlara. Bipjth, SOI BLbbIow. FeorLa. 

UilUria. 

AMAEENO New {1HJ> page Mu.ffL« 
oataLw- t-abwl-lwst profoEolonal tnefcs.. 
35c brEnaa your copy iaent Iree}. Cbiuip 
Moelc CompBoy, 33H1IFM Mason Aye., oni- 

tagn. 

PRDFESSfQNAL Klafic Ear amatEunr 
Pocket trhckal Joker's novelUe&l Hun- 
dredc of LConuE Connploto llnel dlant 
catalog. BOH JUiutratLobA! Only 



eurprlee 

Vjok LawstgUn 
yiuatc. N, Y. 



Dept. Jli. Queens 



MAGICIANS CAbAlor n&itesl icLcta IDC. 
StorLlPf MbbLc Col. 345 John R,. Detroit, 

MJdb. 

WORLD*'S Lu-gi:it profEsaJonAl nuLgiO 
ehoo keens you Jn (ouch with lata&t trleb. 
To rtcedoe maJUbiie aend 35o lor 1941 oaL- 
ahw Bolden. tV. IZnd St.. Ntw York, 
MAaiCIANS' Heaaquarten. Slfl-nafio 
CiLoUiw. PogtoL poxlor. prpEi!¥5lpnBl tribt*. 
»c. Kanter'a. M-1311 Walnut. FMladel- 
ph la. . 

BOLLYWOOD Speclatl Maaieiana Imt- 
LOU. catAiOgbe. gblut lllkioion bad IrE:^ 
trick for ZCe. Maale Bouse ot CbiEloa, 
ROk MB, HnLEjfWnKicj. C»llfnrrij*. 

JBST Out I W™ lD4t caColoff SW trieka. 
All Ui# latest mafic. Ea^LEr Itarded. You 
(unBaf^-myitify irtends at gnoe. Lane aa- 
BOrtmeBl. Lowoat pricics. tUfI poaES. pn>- 
toRoLy jlluEtratcd. Bend llh: today I Lrla 
D0UB*A . Me.gLc]aj]d. pgJlaa, Temo. 

EARN Money Ln any crowd. Call namn 
ol eiraaketa, lell unapekeu queetlena. Fro- 

lesElxmaf counc nstEid rEEdhog, Aptrit Wrii- 

liLf. et-e., £1. aendersoD. Boi 341. Sin 
BornArdlno. Calif. 



bDDJES, FERIODTCALE, FECTUBES, 
FCSTCARtkB 



TTtADE' Magiudurc. Cmrent numlMrs. 
Morr Ehad 3IK1 difT^rent UliblicaEJdiiB Co 
choose tToen. Boo4u ot alf publlAbere on 

ndire^ieina. aclUh^ printing, Enarmvdpg, 
etc Lists tree. DLsccunts. CcniiQercial 
Frurrarlnf^ P^btLxtiioG' Ooim^ny, 34C North 

jUEt Er Ave nue. IndLanapolis. InflJiBa. 

BTEBI^COPE: Plcturea, 35« hlcns. 'booo 
view*, free lift. Atbrrt Butvu, 1(43 
Bfoadway, pe tfoLt, Ml eb._ 

POPULAR Hand-Um«t HAWAllain ph#- 
tot. O for tl.OD. Wheeler Photo- Shoppe, 
King StreeC. Ejonplulu. j4awi^i. 
"RELiaiON Answers WarEd Prohlem." 
15C,H)Q words. 39c poetpnid. Non 3(13 l J-n~ 
dapcJidniM, Mlaiauri. 

TWO Out¥t*pdlnF Tccrnt hettnn, new; 
41, CM. Zom. Tt4jv Oiavif. Tlllneli. 



C41NS, TOKr?«S, CUKBUNCV 



LARi^E United States Orin ^taloguc 
ICk. T5 miiEtratloPA. 3DDD ouotaUokiA. 
■JnrAcs Randall, 341 South Dearborn, Chl- 

i^go. _ 

TNdtan Read pennr with iJet iflc;. 
Cliarlee Baalter, Sa lLtna, ^ 

(0.(90 COINS. MfdBls, piipETJTLanq, 

UAtA free. Naiy, B-F South latb. Fhila^ 

dgl phla, Fenna, 

OLD Maney WantEd- Will puv fifty eEaI--- 
lars lor nickel of 1913 with LLbcrtr head 
fnq biiffAlp), Wn pay ckAb prEmluinu fur 
aEE rare ealna. Send 4o tor laime min told-^ 
or May pi^^an much prpflt Cn yap.. HuidIe- 
HiaUc Co.. Deut. IQ. Fgrt Wurth. Teaag. 

WILL Pav JI5 each for oertain LLncclb. 
pennies I ImUanheads f20D-(0; dimes- 
iJ.Oud.M. Onialogue lOg. Fedora] CPln 
llxctiaiij^, DoiuisbuA, ohlDL 



If DlPFERfiNT c? 0 liu 35c. Gddeiban. 

Ba^ 44. Overtand, St. LouJk, Mp. 

OOLLBOT Ooiiu fgr p|*aAurc; and prcAt 
CaLsIOf TfO. 2& — 15c. Euieue Morrhon, 

Rcswla. CatlfoTTUn. 

COMMEMORATIVE ColUCDbEa. 

Lincoln. SConr-UouutgIn. Lonf-Jatand. 
OleveLand^ tl.ba each. Largb Llluitiated 
catalHue 3(ik Norman Shulls. Bait Lake. 

mmh, 

FHEE1 FPreifTn. OPln, bacikEuiiE- and laxw 
34 page IlliutraCod coin cacaLtHue Lo ao- 
prcval aetvlH atnHcanlA Send 2o p^t- 
an. Tatbam CoSjko. B«1iif1leld-13(. 

Maaa. 

□E7T FraAt and ptEasurt ip -calfeEPtlrig old 
oeAn^, Qmd l(c ^or (fl-page Uluscrated 
coin catalog. Yoik'll be dflkght^d with it 
SEud for It P0». E. Max Mehl. 3T0 Mehl 
BuJldJna. Fbrt Worth, Teu^. IjArgsai mr^ 
codp cvtabLbbmcnE in O. 3. Estabiian^ 

II reara. 

1 MAY Have Just the sOartx IJ. coin* 
you ivapt Ecud me list. "MeeE me 
mall." WillEam R. Kcpworthr. WatorvLlle. 

Maine. 

K INDIAN HEod crute. dlllerenE dates. 
al34 prlcelksEa 3:5c. ScbiilLi. J<i53 Hloh- 
wogd. ^bctnuatl, Ohio. 



ETABEP CDUECTfNO 



SCARCE $t.2i nawall Pnfy lOcI "Down 
deep In ttio Did trunk we fouud the time 
yeirnWEd pankHg? qf old HawalLanf.” Bo 
wo oCTer Hawaii NOl TS. the Igfl 4 13e blun 
used, cataloging £1.35 <seLiln 4 TSfuLarlr 
for for uhlsr Idt to- approval appli--- 

canla. Only ons to a customer. Write to* 
day, Oaj^algn Stamp Company, Box Sn, 

Calais. Maine. 

SEND Ue nahlES and oddreosEa dF ( bona 
dde atauiP collector friends on a xienny 
penta,! and w wjU send ymi Irfo a group 
OF Ecuador commemoraU^u. Jpdifdkng 
V. S., Constitution, dympLC;, volcano, 
N. Y. WPrld'a lair. ItcInicrA, 4(3 Flat Irpp 

B^ldff., Fopfi Worth Jeiiaa. 

"""fine Approvals, freshly mounted. Ptiat, 
pEnniiai aerrlce. TcU mo what couutflia 
you. OOLLect and I'll Arbd fhcLr atampQ. 
Bklnnn-H East rDurOL, Lrimc BeaOti, 

Calif, 

339 UNUSED Stanipa from. Codtrpl apd 
Boutn AmeNca — catalog price ilfiH.OO— 
Cur paries |4.-fl( pqfltpaJd, Aatisfogtigd 
^aranteed or maoitj back, Oeoxite Wenta, 

San Marcofi. Texas. 

LUCKY? Send dlmo and guo hundred 
dLETerenE atanuu Tor one bondred twenty- 
dve different [ HarriLon, 3B3 Floe EL, 

Nc:w Qrlrmcm, Ij., 

fi( TRIANGLES. Airmails. mapA, ani- 
mals commenaoratives, diamond^ scarce 
Dfiuntriw, OtP.. (c. ApPTLivala, Eowns. 
3D46 TLoaa Parkway tPM). Baltimore, 

Maryland. 

]Q( ALL DlfTcrcnt U. l9q. Mgnjax, 
lT5fl ^IrtMUMhL a rt d B u a tl^_^ Ohio. __ _ 
"GFAHf Qoya ]fu^~'~dgrnpleto IDc. Ap- 

ppyals 4gut. Jowclle. Tajnainia. PcgiO a. 

THREE WHS Rpgcra aJrmpilfl 5e with 
AbPrx^alou LlB»ln Btanj^. SsrlngUcId, 

fUJEd U . 

JOW "b. S. wnrecL dlmo and 4r po^lagt. 

Jrro Stamps, Fprfe JEJTErAfrn. N. Y. 

SENSATiONaIi Cnmbinalbim Offer E BJf 
psekeb K5 dinerent Including lo-daucf. 
Mauchukuo. Eciiodnr ( American flAg In 
luU colors'! , Danila; airmails, oomm-cnig- 
raClvn?*, trlaCMrlq stamp, gi UrUbed StatSSl 
comoEete set United BtaEca tetegranTis. oat-- 
alni^ng 39p^ PiigkEt BrltL-^h ColonJes, Is- 
Cludlna a Mi tor. H7dfTablld. ^unpa friew 
countrvl Jubdlee and carDnatlons. Scarce 
Far EAAterci repUliliO Eataleging (((- Bla 
ILlustratod lists ot other hs-rgalPk, Total 
catalog price ewer I3.H! All for only Be La 
Approval pppheanisE World-'Widis stamp 
Comuanv, Department eDQ-H. Camdeo, 

No^ VgrTt. 

BA'ROAENI iMH cataiggue 11.95. 

□uBtemala commeuLcratlve caLAleedug 
11 bo— Ek gp]y Coi Arst 3(0 appnn'Bl appLi* 
canta. Bald.wJn Stampa, 1IaWnri.h, N, J, 
JOIH n. B. MLHcd, canEaLoJug old and 
recent cgmmemoriUvies, njjh values, pre- 
CAbCelS. cle.. 35i: In uiln, J. W. Pauhcr 

^ Bon . Beth esda. Marylart d. 

CIDIj'E:' 32 Different dims, approvals. 
Haggenbuok fllgJiip Co.. Lo Center. H,lnu. 
en different U. S.. InElodlna coin* 

IB emota Lives, aLtmails IQe. SeLdEBberg. 

Barpda. Mich. 

ii oirFURENT Peru, HrazJl, K;Euii[!Dr— 
IDc. h'orLheast, Eoi 66iS, Kansas City. 
M-o 

Canada, Rnyul vIbJL rompleLE 2e, Ap- 
provals. aohrscht. 395 Anderson, JOUet, 
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K]JnestaiBP. 



TTur. Afigelte, Ci lil. 



APPROVAL- A|iiiilcB,n.C^. IDTl dlETePfnt 

PvHUfx; Rcrnaa DasupAny, 

BOK 3TS, H-enit»LEiJid. U Y, 



7& DIFFERENT Slampfl, 10c VHH ItlClllF 
PFbLfCft I. OcodJUAci, 2W VaL- 

onbJDS Ave., Hgw V-ffTt Citj . 

PEILATOPIC MociUtlF trtt — TitrLy 

paiinfl. ^noludoi itAIbli tbjmlDpnfllji. Hw 
WrL!* Etnpjrc $t«R3Pi DOPt. PM, TftnmLOi, 
Cm. 



tip U'N'ITED aialu flanip nnd. jlJuAtr&L- 
hnnhurc c^tihIa AtArapA 3^0. 

Sm_ 3L 6^ FatU, MLcinqtrtA- 
tfEVch 'j i^Ei? DLETctrat 1.11(4 ^^TAfVEok^n 
jrw _ Bail, ^oa t;^Fii.iMl. CMt taud . CatLf, 
WBEIttY fltMmp thlrLeen 

IPc, -BtATTiP J^hirAB.1, KaIhtiuw, 

Mich. 



ta.&g fWTBODTTCTOIlV Pncrk^rfc. Ho- 
qu«t fippiovali:, QiqB44tF atAltUM, Eiirle- 
•aapd, CpiBrjuflc, 

tid-H) CHINA Stamp flftly 3c ip a.pprgrai 
HUorB. _ LfPu c, SuLciL Pctcra burt, FLoclda. 

PH^CKEISE I(H> TJ. &. rornnuo^'n doo^ 
lusfitHtA— iJci (TDfl— S0c>. VinToodila, 

HjrDjtBi aB., PcnmiylvA'PiA. 

U. 0 Cfthad*. poiqmomoratlvcs, etc, 
— a SCL Bm 34, OLraji, M. Y. 
POSITIVELY aKaltflt frcf gffor— Lat- 
«t SCPti'e InLenuUlfmal tL.KI elabip a!- 
giliP-'-COVCTLPff ctiUrc -Gt-prtdL HHIlalEld- 
aS.tlM lltLutrAicd OeaCTlptJyc Bpacea: 
IHl AtAjjcDLrd frd -cBtaloHua 
'■PhJLatpIr'i tncycLoptdJfc"— both am- 
Ititaij^ Ifw Ip appUcantfl for foraffn ap- 
prPTAU IjKfmiQt CUSbMpcair &irBALn 
Btatjfiu 0ervJM, Santa Ana. CaliroraEa. 



FIFTY Dlffertat British CQt[>o3». met- 
rl, apprgvalg, Ellmtt, BLcnTLllc. Nffr 

onoam. 

I boo ORABBAaS ISc Eftch. tl. S.. laf^ 
tJab- ZqndVH ^0 BElLffaDaan, Reading, 
FOnnA. 

SKMI-POSTAUS. The herd to 
AtAOii^. difTeroiU. Includibtf acle; ic 
vith ajpo^rovalA ReBeblc, jJa Kaftau 
fltfMt, Hcitf Vqrk, 

DiBCOUWT. SaLaeUpn eKiiLnat 
Ttitecac™— adulia, Mjn. 3IR Part How. 
Hnw Tort. 



uwrimj ataicfl loo dia. fiubuil, 

fag BroadTPay . QA tland. CAUfpt'fiLa. 



DNITTID Stabd. Hard, to (¥t. ytt Ih- 
cipcnalTC -BtAPiH la oat tpfftnViX bpn^t, 
i£K] VeltIcLIex in «tc«k. SouUlom StAlPp 
Cq.-_BjOlj:.jr0- M, Kjip4, 71m. 

aoe DIPFEHKNT Btanipa iBchiflSAa 
Kedah. BaJt!, COchin, Alcala. Joh-ora. 
PctaIc.. only lOc to approval applicadl^, 
neLda 01aotti Cp., -ifll? Kcnrnore-, ChicBBO- 

DfPt. M3. 

BLUEFEtlNT Map Wcib Ip4Icx freo, 
iFigvln-B- ^ I^Iind ooEonles and r-ffpiibllc^. 
Apitrovala. null, £udid, cI^voIaihI. 



PREEE EU EriRcDenl bnAL|lut BolaLuiri 
— With approvAld-. Send 3e p»tAjc. -Offl-r 
^E^Stnmp Co.. Df^iwrtmont to, FaliLavn, 

a. 3. ComiuepioraUvcB, 311 dUTcrcpt, 2M 
w4th ^provAlo. Eaton's, OL-a-P Eaton 
Road. RoiiheeteT. H. Y. 



10.000 VARIET1E3 Ic Each. QurioO- 
DAVjEon. Box fHiC. ManctiBater, N. H. 

mm CAT. Klt^rafoo lot li.OD. Col- 
leciJOn 10& ddSerenE. £0th cr^tury N|.qa.-> 
TMtiA. No oeebeetB. 0snd pwttard — fiuaa 
hsi bara^iu hkc abpvcl Dofwld FlpJa, 
Monpoa. If. Y. 



» CANADA, 1B14 War Aot, acarofl Iran 

BeL EVelrFl±ijTi( Jg. -f ApwroralaJ . Lw. 

n3_S oth.erEanjd. LaF orbe, Ind. 

3 HDNQKOno'CentoDarF 10c. Awcov-r 
ala- ISmct. 3ll4 R3oo BtTd., Houston. 

Teiaa. _ 

TTN'cHSirent Ecuador free. Approyala, 
Ephrlgpi, litfl -QiiA. BvarMtofn. IlhnoJs. 

LOWEST United Stateq atarnp pri«e. 
FToo lllustrAtad oatALofue. Creever. Bar- 
*-lck. Pcpna. 



FREE! PCnr Eiprefl* jpt ffaujipllo*}, 
PoetaAG 3[k Roberto. 4Dfi BuLlding. Bay 

CJ tv ^ MLchIpiin; 

SEND Foatage Far Irae nudted Etmtct 
pnvo llat. StAntcp oltiiKins. 3B-P Park 
Btw- Her Yqe-Il _ 

TOUR star annrdnLiGl NottiLh# UJU 
bhctnl Write tPdav. 313 mlicd UTS. lOfc 

K:hw;Is, TUCJ-W3. Artama. 

aoo DtFPEHliN r 10c. Biff iO-^ AUDrOT- 
Ali.^ Covert Stamp, 39 Rgrheatgr, 

CANADA loO DtJTcrenb Zbg — andTOTAli 
alii coontriH-. LlEts, VlctotlA Rtaiup Co.. 

Lnadeii. Canada, 

PENNY A-DOrovala. Lhat seEiafv- -Neil 
GTPnbunr. Boa Olil-P. FhlladolptilA, 
Ponra 



REVENUES. Postage, oonrniemoratLTefl. 
DdbAlEa, ]ptx, HBTigaln ELota. FhllmarL 
13 >e_H 0 ,_ WJUlDgtOD^FjlLEadelphLa. 

304 DIFFEHENT uf sT IJnelydlhB » 
GonunBiBorBttvBOJ f-l. nar&]d. Blaeksbane, 

^l-B^rn, Penna, 



PANAMA, 5ti[?w1i]| ^'Dld aion" in nab- 
U-rml »]Qrx. miao Njearafna Will Rofforo. 
Htcludiiw Elianllo N-artn Ma^Kotii dla- 
ippi^ flarwt In the vorldl) Also Fw 



PJiiB ^'^eaoe"' alamp, itLanglt, ta-ar jcunips. 
oto., Jn loC 3a dmeronE only 5o Tith ap- 
prs^fila, Belmiiint StAipp Co., Dopt. 

WaotUriitoa. D. C. 

CANAL Soiie — Panaina Canal eomiBeni- 
eratiiveB iLPd Ecuadpr, JthpwJi^a U- S- 49 biR' 
in natural ooipra-;; aE&o package 34 difler- 
enb, jnclvdLna "bull Aghb " ataipp, ChLpac 

"Tiddgot." giant diamond, "Chrlit" trt- 

-aprle, Medunblfpic-. Uprprde, Edriffe, elc. 
Only 30 wLttL appravaJs. Patcmac Stamp 

VArTi^T^ ATaLEablo on apprev^ 
alx up. LA.rfe celeetiocm, Ip^ arLCcB. 

PKeigTfLn Blam p com pany, VEDEland. N. 

SPlJCIAIf— AirmaL^33 dUterenL in- 
cludinr trlBUBlB-, i^peJIp, LathU--A-dierica, 
etOL fre to appILcanta tor bast valuo ap- 
provalB. Continental' Slp>mp Co.. Drpb, B. 

^ciolL, . Conn. 

tJWTTED' StetM'approTala oomplGtc cor- 
rrji^, dpp qoiLlLty. abtmelLie prEcea. Sein.^ 
Imue BLompa. Box 33B-, Coconut aroro. 

f^orlda. 

J59 GOOD Mhud lareJia alampa, 5o coin. 

gunton. NiantU;. Gonn- 

FR£fl Wc^i^rn HeEPhapbere pwdtH:. 
FOdtage 3c. Oirenfl. HOfl Wetati, Bay City, 
MichiEBn. 



M Wetflla. Bay City, 

35 UNITED Staics, IndUiUng $i asd $5 
atampa to appro^'aL apt^cfmtt arndlng 3c; 
BiPwciJe fitj.rwi p _fljp ep!, W 4 n i, M4 c b._ 

FREE I OompletG Canada loyoa TUtt 
with approTAbf. Ch»trx, Bpx ^iS-P, 

TJltea, W. Y. 

BIX DcOlara ler IQc. 30[> dllleronb 
atftdins (cat. micG- JS>. Only Ifrc with 
ataiHwald. Tathom Bu-Pip Da., Sprlni- 

Mm. 

□lANT F&eULKZ J3S alE different from 
AldoA. Aoutb AmorlcA. Boutn Sea i^Landi, 
etc. looLudea NLmadua alrmaJJ. two 
eear-Cc iicnwe4 United Statci citaJoBSnB 
ZOo. trlapRle and anlma] ataisDa: many 
dtbeafd. Alad EntEudsi Bjje cptlcpUdn 3a 
different- BrEtteh Colomee — DhartaU. Ja- 

maJea, JohorE, eb^. and United Sta-tes |4 
and (5 hlEh tbEum. Total eataloR price 
over K.Oil! Everything lor only ge tn ap- 
nrorai u>utLcBntil MysUo Stamp Gom- 
DEhv, Deparldieut $(^A. Cnnidcn. New 

Vorif. 

SOUTH AT3ier]gp.n— ion (tiCIerEnt lOe— 
wi th anPTOvalfl. DajfLt. Bilvfcr Lake, Ind, 

FORBIDDEN I ^ot1o mystcTT stamn 
(banped iTom use on maJl Lu ibe UnLccd 
GlaLul im- uav^ IneLuded Id- OUr PC* IQ-II 
lu-Tgaln pAotGt ol moie ttian i(Ht dUTcreht 
atamsoe- ftopt ASe-rbalJan, Oeprifta, *iTmnx^ 
eautzKlM, ^ All for onL? Oe to aPDToyal 
anpEEunts. CiEtus Jr. ApprovalB. Boa 
im-B-, Tumnn. Ariippa- 

FREH! AQatrin war oeL Putace 3c. 
Wimama. 9m Archer, B[Lr City. Hlchlgan. 

APPROVAL SheoM. FtedniOk B. Drtrer. 
401 Flcianoe Bldg., PblladctphiA. PgnFw, 






E 






FREE] Three sets whlb appranlo, 

Gia rg e. [j H 4nli6PTi. Taunton. Mbm. 

no UIPFEftCNf u. b 7 no. Approyala. 
Koatta. Broe.. 20-fl!l 4^ St,, Lonr lal-and 

City. N. Y . ^ 

il mrFEiiENT D. 0. revGULLfts beicre 
ISTl Me. Kmvo, BeBiimont^ Bpringflald^ 

Masa. _ _ 

FR^G 7fy Dlffereut Jat^a^. and 13 differ- 
int China with BpprpTwl*. Bm 1313, 

ChlcagOL 

FREE— Brauurul Bahamoj toiniM. Ap- 
m^^valfl. Eceg, |p]0 t/i.Vf. totti. Miami. 

rioT30 a._ 

FREE — Nabdonal lurJf set cnpiplcbii, mL~ 
tL - BaUieiii. 



BEA ilTlFUL Auorb^ jewelty alncea, 
fnewl, 303 lor t3.€0 imatpaiEL Moo^e, 

dit -^Quib Sut^. chlwgp. 

YOUA Uandwiitlns rcveali evErybhlng. 

liearn to atiaL^ze handwtiUn^aDBilng 
(iicinating hobby— this- Tomartable isociE 
rcrineT]y iwb flily, bcw ^ent p«-t-:paLd 
ono doGlar, money back guaranty. Jam« 

Wgt. Bffg titf, Laiin, Mo. 

TWJnNTY Different eactiia plAbtc, ft. 
3CD seed. 350. EiiJaUa TurnET^ Aiusa, 

Calij, 

r.X.ziiiAttOTs Vpur duph>=KCE etampa, 
match covers, -etc. with ooUecton ororr- 
irhrm, Lbtt, swapiKrij. ditho. fMenUon 
hPhby. ? BGCretary. BdX 3T6*. penwer. Coin. 

CTNUbSD Bmldt rnalch CCVen. 104 mU 
different, (t-dft. Frwe list. Charlei Edei- 
ihop, I3J1D Eut B4. Cley Bland, Qnlp. 

CAKEMA0, PHOTO SUPPLIER 

OlANT Ceutra] FhoLoirapbJc Almanac 
— Cranpiete ciOde to everythlnw photic 

S raphlc. WSlI ymi piEyney, bAv Srah 

□ finer Work. LLala bheusands of photo- 
graphic Iteuia. GJve$ hundreds of facts, 
hLn-ta. tip* bn bebict picture LaJclng. 

liiAldfr irtforutaUou and tatost n*'Wf 
care of nquipmont, fllni xpeedg, xLiiuliBde» 
fUter jLsa cbarL, expoauie tables. «dor 
printing, enlarging. Catalog list^ all eam- 
eTW4 and phoEn cqcLlpraent-^emSH-, pjJTllt- 
trt, mtera, eucle. acccasoTlM. IndnMd 
and grouped for quick ccnji^iAon ol fea- 
ture. quality and price. Boivd only S3 
centa (vbigh 1^ crulLLcd pik iMic fLrtb 
o-rdor of 11-49 or more) to Central Cameia 
Ool, Dept. J-15A. na &. WabftjQi Ave.. 

ChloAgo. fll. 

OIL fxilpridk bhctcgraiihB a fajclnatlrur 
Iknhby or nioAtablif hwLnjeu. Leaxh aL 
hppicL Easy almpUfleff motnocL Pr4vlou4 
experience unne^wsary. amd f*f ffe« IB; 
fprEnaiiop and rcoiihir?M.ou4a. National Art 
Bchooi, I31S ULcbjann. Dept> 3i4B. Chi- 

pi.Fn. ^ ^ _ 

REtINT Your own pjotnrca dlr&ct Itom 

pHative-, -CpmoleEjc dbtlil With, ibd-truc^ 
tlDLia (l.Od. aiuatE. 3139 tiJirvpy, Clu- 

olnnatt. Ohio. . . . 

BIO Dinooimb anything pboto- 

irraphU::. NOW. UB«I. ProlotGlDnal Prod-^ 

ucta. F MO. DinJlnnatl- 

NO biore wasted, nim af uitnceeaaary 
oXpenoe. rake pkturei you oan be prwid 
or. Sell to maea^lne* and newspapem. 
Mako gemd mnney wherever you live. 
Efuy low coat, home etu<^ courw ebowj! 
you now5 Freo catalog. TJnLyernal Phn- 
tumphers, DnL 14, Jtr WGflt 33 SL. NOW 

Ynrb CLby. 

Fi.irrOEJCniNd Unnoc^soary. Bonsational 
IhvenUon. Betouchoscj^cn*. 3W 3. Browd- 



,,, .,j -U..U ™j.. . LB. -r uiiru-L-K- j . 

jUbera fb Bbop. imiPM Addbap. Chicag o. 

35MM. Rolld Uloludtnv McTcury. fine 
grain devei™d 34 big 3ia^3 talari*- 
jnrpts 3S ciposuie reload 35o. Cam- 

#ra£bof», Linton, Indiana. 
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POPULAR MECHANICS 




MM. CacfttTA awihtrA. We can euiiipLY 
ans> Ea^tmAn, A^a or Dupont fUm Ln 31 
PKEWiuro rtloftdrq cp.rtrLdi™ nt oniv siic 
f-iLc]) er a for ll.K). Reloaded from Iresti 
Uulir. atocK. fiaElKfaoUofi Ru^rAcitovdn Fn;e 
pRrtLcu-lH.rE, Eu-tRrn PUOtd Le.'bi, 14:05 
North ^IhaTlea BLreet^ DepL 4. BaltUnjaxe, 

Md. 

CAHEEi^ And £UE>piiec. Free llliintnt- 
Gd -CfttAJOB JlitlnE eTcryttilnf nhntocraphJc 
— a^l] aTid moMle camerafi, dlinfl. lenaea — 
at treinendoua Ho.i^d'rfds oC bAf- 

RAlns, now aojd p^d. aEI Euaianl^^ed. We 
hike ^wir eld oamera or eQalpment Ln 
trade. Write now for vuut Itpc copr of our 
newest fppfiej-savdnE IsarrjiJci bMle-— )iast 
<H±tl lilmlted edition. Hurirl OaDtrai 
Camera Co.l ^ Photoaiaphlo RtadLmBxtera 
sLnw i\m), 230 S- WahoAh, Dept. J^l&E. 

Chieaio. 111. 

asULI. Bulk Him] 35 n. Ea±tman Pluf 
X ll.K] I RcloadoCl cartrUtK«— 3 iar ll.od 

S cb(|ulLi|. Order hOV. FadSo CoaaL Film 
0 ., 1510 N. Elerra EonUa, Hollywood, 

Calif. 

ype£u-0-C[>PV GTiKLCidvieu rwueini 
attaetuneDt for Lelea, Ctmtaa. Arna C-a 
and C-3. Send for llle-niture. D. Faol 
BbuU, Dept. FM-ID, Ecl Union Avr., 

Angolw. CAlLfomm- 

BAVE Von a euLEi-a? Send len cenii 
JAt jreeeot number of our 
EhvwInR how td make iHtter picttifcfl and 
earn rauney. AmtrLcan Fh^toRraohrL lid 
Camera Homo, amten, Maen-. 

MAU Money Is pfaouktapdv- Learn 
ouiek.Lv at Bome. Eaa? otan. Prt^vInLu ek- 
Dcrdonoe uAdodi^MLrT- OamjiuKD Hdbool ed^ 
ueaUon euOLelent. Booklet and roaulirk" 
moots frecr Ajwwrirtn SphciqJ of Phntutfr*- 
phj, 13 if MiiiihlK^n. Dept. aiSl. CUlcaEQ. 

EHLAftaER EnUTRH oLk^t Udk 

bljK- of eMail ngRativea. FUUv miarantced. 
FarRMOP-nt SrIw ComBRnr. Ba Dudley 

fltreet. 

BABE Eaya: AatooiidJTiff boy. ccoloalve 
hm. Arfttp C2 vLin Hajp[od: raoEO- 

Ender Hynomo naan, H mm. Fr3.3 Jens, 
alap m-m., ^tjbrIs Luuib CxIejiboiD 
Fi^lG aliti C)onpled to raniellnder. 167.55 
value. FrJte 145.55, LmeondltLeoallF Ruar- 
intcod. QPwbJdo BveroAdr 14.15. 

Bend far yaura aiilek -while they are kvill^ 
nblo. Ik-Diun: StarRAlnHram Hg. te free 
and infereatlniT- Write for your copy. 
Ltan't tT4HSc- until you »rtto Eom Camp™ 
CanmaDy. DepL AQ, 175 W. Ujadisen St., 

phicfl4T^. Ill 

CAMERA RjcPBirlPir. Bellow? rnBd« to 
«idor. ahuttcre renalred. Bellova miidii to 
at All atandaxd eamerae! naited 
Po-. Inc.. A-lilft BoimonL CliJeagOL 

FnOTQ FiyESBlZNTG 

29 MM.. At¥us. LvIor. oIg., <ek»pt 
"^llertury" I 35 ekposun raUs, ntie kraLn 
devoigped HEastniRn DiC-701 ana bounti- 
fully eolartf-ed tu a" tldEsy prbnfce, aOCL 
CartxUJRO rcloRdcd wLth ERttman FLub X, 
35a. IS expoeure- Tolla. 55a rxlaad 26a. 
Fllma pernunontly protected by tcvoLu- 
lloaiAjy Cryolyte pr-ocesi. 24-buur ^r-eLce, 
Satisfaction fuaranued. Free nakILiu 
bRR. ORtnplc prLnt- Write TcdinSflnlen 
lA&oratory, 641 Brown Streets N.W, 3. 

Rccboctor. K. T. 

EMLaX&ED Picture? I Pnnts twice the 
ordibary oize. 25c, 6 expoeutc tisOJ. 5 en^ 
lajfBd repriDis and 5x7 enlargement SBc. 
MiSiKnd Ph( ' - 



hot-n. Bd3i 3ftfl, St. Jeueph, Ma. 

BIODEET %l.W Value in 39 mm. fin- 
IflhknE today. 35 EXpCaUre fkiEU fnilu 
varonted 5t4X4'.^ enlaTvoments; deckled, 
eurbcBud nuirELn. nud dfc-Le. ELjEntEon xi-- 
imurefl Tec; iJxLxcn cxEHiau.rQ cpllta aoe. 

rree malLers. 6 oapesuro roBo in beautt- 
ful, deckled ocuilaei- fLoJab w-L^ free hiuuly 
album 3N;. MaiEPag Film Service, Bo« 
&I45A, ChiCaE-6. 

G And fUm do^elopcd. 

116 6ize or soLatler, 25a coin^ onltirEt^d: 
prints 3o laohi spccin] gfTcc; encLoso ad- 
vorllxemEtit B.cid necaLli^e; for ptiytu 
CtiriBtmaa oard freo with order Z5a or 
rnofTO. EubLCEC- Pholu, BaX. ^51, DcPtr PM. 
EoatPP. Mas?. 

FREE Book — "^Becreta of TakLbjr Dctter 
Pictures" with each order I Rwlak roll 

dt%'elOs>ed plus 16 £U]>er-flojtRr ncvr-ladQ 
prints. elL S5c. Bupcrlabs, Dept. 11, El- 
rqy. Wig. 

ROLL Dci'cLcpcd and 5 beauUftd en- 
lareeinenfs 2 to 6 times la^mer— liLtd^ tkms 
— deckcled cdcc. Any 0 rjcpcauTe cuLL Z5c 
eaLd. Rebrlbt cblareimaentA Sc eacti. Aldan 
PhPtQg. A?tor Sta.. &wton. Mji??. 

Fr£E Framed entargemont couihni. 
Two trLtlte each clEdb exposure ruLE de- 
Te]0D<^25c. Holly mats, F-1556. HoHy- 
MvMt CaUfomia. 



COLOR Prints fraoa Kpdoehroaae. fid- 
cntlflciiLL/ PTWweed pn-nta 9 r 1 lactiee— 
1 1.65. Thr ChrucuqpTirft CcnirWri>'. 1239 
CcmmeicLal Trust EuLldiug,. PhllAdflphla. 

PleDJia- 

PMffl'OORAPHY ror olaaauie and proftL 
Freoaie at bonkfr, Cetuinqia reliogl cdu^ 
cation EnOlalent. Write for inltu-uisUo^ 
abdi repulramcnta. Amerbcan SobooE ol 
Fhertu grainy, 3315 Midhigais. Dept-, J45l, 

ghlc-RRg. 

(16®. M RECEIVED Prom a *15.65 ad 
under Uils heading. Would yon like- rc- 
xults hkc that? wnte tor amaalEic prod 
and details. P, w. JubnRon. Classined 
adTcrlaPlng Ma.EiA«er. Room 353. S2fl5 

OntM- lO Btree-L Cnlt-nRO. 

OlfE Day ifrrvJte. JEtclJ djci-oloped,, a 
Valoi nTlnts, 3 double weJfh-t rpilurRomcnto 
tm- ]ft Velui prints 25f. I^OtP Mart. Dept, 

M.^ElfPTd. OOhH, 

ROLL Develoiwd — Tliree cnlargcmcnta. 

Sic. Dldfe'fl FtoLo, Ea-5, Lotils- 



15 prtpt*H ! 
VI lie. Ey. 



COLOR PrliiLs -with SiSArthalL'f oil 
^lot«, ra?lt7 applied. -Bets frotn *1- 
Wrlte far llterAtuie. John O. Manhah. 
Inc,, licpC. D^ 167-mrr. WLuUl St., Bruok- 

mi. H. Y. 

36 BEAUTIFUL OVeiejlc -dedkEedJTcd 
prLhLs and two enLargementa with OMt 
order 35a. Dwlpbulo bll. Weatherford, 
Oklahonui. 

TO IS Print*— a free enlargements, flpe- 
oLal. get-aoqualhted mitt'. Any 5 ici 16 
expdiUTE roll dP^'^Loped and printed with 
aparklLRA Nu-Eorder Liletcinc print? and 
freq etc ruxn- pocket photo AJhim, p3us two 
dutiful Holly wiMd mlargernmls *nd 
iTvi Leatnertooe freme — only 3£c each 
roJl. Lifrtgne Studioa, Dept. M-3H, Dee 

Molnea, lowo.. 

ROLL Developed a.ud nrliitBil i5c, -wh^ 
purchasing a new roU inm m. All low 
prioes. Roll prixiied utl double ?l^ 
write for snecLaLs and free mhlleiu. Film 

Fotg. Bwt i51. Pkisaic. W. J . 

MOHETT-BACfC Ouarantwl Four chdeu 
16 deaJtle^dfe Velox prlbts. or- a prln-l* 
twp sxT denble-wvlgtit enlargements. 35a 
coin. Write- lor free MaJlerx. Pkue H 
F^lm S ervle a. llS La Cr o ase. W Ib. 

PROMFT aemwi koSJb developed, twn 
TelQX priMb each netalive 25c, Hco^b, 

BfudlQg. Harrishurg. Fenna. 

E*OHT Beautiful entargod print? 4ne*i- 
ly postcard bIu> or 15 regular prlnto 25e, 
Jamm, nj-lJfl enlarKcd. 11.65. Bur- 

ton 

AT^Lkstl All VourHSeturea hand edl. 
Cr=d. RpJl deVcInpMt 8 hand colprfld PTlnta 
only 35c. Band CDlcred raprlnta 3c. Amaz- 
ii^T bc-aullful. HaUcnal Fho^o Art. 

Dept. 51. Jaaesyme, w u. 

16 SFARICLlNa LtretObe prLntd, 3 Hol- 
!>-w-s*d eciLaccEiuecit wupon (iTflry frames 
free! each roll 35 ol PlnLaheil 3 hours. J6 
raprliits 25c, OvCTTOieht 3tU- 

diu. Albany. Wla. 

36 REPRINTS 35c. RolL -dcvctgpcd and 
li prlnta. cr 6 pTlnte and 2 enlaTfemenb. 
35a. Candid 35 jzusi. fUm dcv-aloprd and 
36 — 3x4 prints., fl.65. la expoEuze re]]. 
6^, Mercury Rtudio?, Dept. 18, 165 N. 
Dearburo. Chi oa go. 

IMMEDIATE Service! Pletdi/? returned 
wne day order 3 h received. Blktexu gua.r<- 
antxed d^cklcd-edjic Vriw prjnla fropi 
roll, 25c. One colorfd or Im gdain en- 
lajuciiicnta ptu? A dc^^le^-edgc Vclos 

K rLutB. 25a. Special] Coupon fur 6x16 en^ 
ixfccaent i-L^uji with uch S5c □c-der. Any 
36 exposure 35nLm. fllm ELne-grain davel- 
Oped. "llBgic-Ey-r' ' Umed. ViLpuratf t^cRt- 
td -acid «ach gcod -n.cgalL?v >exiJajpiO ta 3x4 
on dcckle-cdsc Velox paper, -only 11.6DJ 
ReEoads; 35 exposure, 56o' 16 eipnauie 3Bc, 
3x1 drckic-HlEv ccpcLnUi. 2c EiLcnl Dctallx, 
Eampk. mailers, ether bamiufl free on 
reuuesL AtatrlcRii Studio^. 16, Ia 

Crosse. W36. 

ROLL Developed and 4x5 eveoske glossy 
Vclai prlntx- 5 ™mmufc 350. 13 exposure 
35a- IS exposure 5dc. CleOiet Phoia fimr- 
iw. Drpt. M. |316 W. Cnlumbla Ave., Ftm- 
ad el p h t a_-_F.f Jin a.- 

OIL CelorEhg pbMRraph; a fascinating 
nobby cr prchtaPle- business. Leam at 

humif. Eiksy xlmqltdEd mjrLhad. Pmtoi|B 
experience unnecessary. Bend, for free Ln- 
lorioalloo. and reqUtrcjhentx, Ni.liaELH.1 AH 
School, 1315 Michigan. Dept. 34JC, Ctil- 


FReD^ Sample phutoa. price- Ua-L moJlIng 

envelope. Rcll developed sixteen prints, 
25o. SLar PhCia. 30 Wcs't JOjcJudu., DupL H, 

CIUcaRO. 

ROLL Developed— L6 guaranteed prints 
tag ^loupuiLs on cn^rp^ipenta. 29c. Smart 
PbuiLo, WLaoba, Minnesota. 



TWa Set? ot "Deckiedge” prlnta irEtb 
every zoll dnlabml— lAq, very finn-t quaL 
1^. Deokledft repriuls 2a rsch. Brgwn 
Photo Ugrapany. 11115-13 Emeisc-n. Minne- 
apPlU, MLnhfaoEa. 

DQUBLESIZE Punts. Tfoo,r roOl devel- 
goen and 5 doubleelEe prints 25a: from US, 
t!6. or 3 27 eli# negaUvee you receive -tiB 
iP'dil piinlS. Ai] Emailcr Bizes receive 
Inch prints. 16 EXiTte-urc mU* odc: 
13 EXposirFc- afie. Benrlnta Sc each, 
"dur Ouarantee." EverlaxLug HL-r'Iosg 
B nlxh. Ch^cxTiikht sorvico. Paciac Photo 
Service. Box 65 6. Ba h Fraj^EjK^. Catir. 

RC-LL DeveJOfH^ elgbL beautiful O-TOfes- 
HiohAt 4x6 cn-Laraements; 35c. Crs'cLil 

Studios. Box l55F._R [i ?hf<ird. Minn. 

5 fiNLAR(j£D Prints t n-tArly Dostcard 
£ize> or lg rcRulaT Size nrfnls from ynur 
roll or negatives 25o, Willard Studio. 

De^L 11. Ckvcland.. Ohio. 

RDl^ Developed, twu orlnEs eacH and 
twa free aulKTaetaent coupotif^ 29c: ro~ 
prints, 3o fiuJi; iCbvr mgr*, ic. HuuMere* 

BtmILp. PnUmTlUe. M d. 

TRREIS Prints OBCb^ good nE-k^edw In 
roll 35c. Reprints Scr Rod D. ESstraan. 
Bode. luwa. 

BEAUTlPtrL Enlargement rrom cmxh 
Pkturo on roll 35a. Dut Rate Fbotes, 
Dep t . B-4 Jaensville. WJs. 

IDEAL Fbo|4* bcbutifuUjv finished wide 
hgrdcr deckle edge. 25e ruU. of 5 and. free 
ehlarjreinent. Ideal Fnotca, Box 3255, Pat' 
Tirxun, &f. J. 

FOR Tho dLEcrimJnatinii aiuaUur-^ bx- 
EHSure rolls, 2 prints each 25c. MLnlaLure 
rdls cnlarRod 3 to 5 tlmci. 8 caswures 
2 Ee. 16 eXpoxUru 50^, 650101. 36 eknas-ilm, 
3x1 cinlarAcmonta tl.OD. UnexcoUed uual- 
DiJJttPt xervice. ParacBOUBi Photo, 

337 g. 92nd at-reet. H ew Vork. 

ROLL DrvclofKd anid 6 li£xtrgu!t dlattnot 
finish Mmannent Vtlo* uicMV prJbls 25e— 
rcurints 3c each. FoEopHctb wmco. Boi 1, 

Huanokc. Virginia. 

INTRODCCTQftV Offer— Roll develupEd 
8 prIhtB and two eBlaigcmEnt? lOc. Yining 
PbOt^ ^rvkcc. 4C5-B, Allany, N, Y. 

MOTION F[CTI?RE^ AND SOUND 
EamPMENT 

IXlOfCt NatJociaily advertised movie 
cameras, i^leatorf, ffims. ao^eiorles. 
PsyuiEnt? lew as S2.50 mo-pthlr. Scud 
atamn for lltetalurc and otMe out bar- 
gains. EH5rt EidcT^Hn Dept, 25, 738 Botvlston 

Hlieet, Bmtqn, 

CAMERAE, ProfEaturs^ nims.^ LlBta free. 
fTilm ?ainp-1?^ 

atresm, N. Y, 



15c}. BuX 33T, Valky 



■B11ENT 35MM. ntnis .prgiectcra. Dheap! 
pEinarj, ijyS Be rkl ey, Yain^tMwn, ^fo, 
MOVIE fiargains. Bend for "Barj^xlO 
BUlEetln." GrUber''a Camgra. 141 WaBh'^ 

inffton -St., New ark. N. J. 

FREE SyngiMlB’"'driiular W^u Hamp 
Movie Boenatlos, Chglca BriectLcn plots. 
Writ^ Wesw, S30 K. LaBres At^.. Holly' 
wood. 



6-MM. 165--Ft. B-iEbicctE 95c. 

VTwtbqr ft, Maae. 



eprlnf 



TAKE Movie? with onr hew Ambassador 
hCshaiaLlon 16 mm. fUm, 1D5' 81.95. 55' 
gl.16, 25' double 9 tnm. ^c. prgcessJrig In- 
Clbtled. AmbftsaBdotr, 1T6^A wlney BtreeL 
Brooklyn, N. Y. 

rent 16UM. taJklEE. 65c teieL, Waver- 
Ty, 61 ]6 eernth St. Loula. Chlaaao. 

"TT" Filma — Hollywood bESutiu. $am-« 
blp 15c. MEPcury. 1I57P N. McCadden, 
Hollywood. Ca LUgmia. ^ 

18UM. REDUCED To 5, 8mm. enlaived 
Co 15. Mnd for priOa BdL iSupErJor Eifm, 
141 WflahJngtcn. m.. l^CWark. N. J. 

15XTRAORDINARY Beleated HoElyWbOd 
BE-OdUCCd4m5. Sample- XEen^, h^tS 4lma 
Erwine'g La^ ra t^JeB. Allentown. Fenna. 

FILUa, FrO.^t0E-. cl] kinds. Samples 
I6c. liats frea. DoH>dirtll Company, JaOk- 
aoci, Tebneasce. 

MOMEYMAKER] »The World’s Cieat- 
OBt Fasfllon Flay." 16miB. and 35EBta. 

ftpcdly fUHmd tyr Rrnt OT purchase. 

Superior than Oberammergau play. Mem- 
Euwaj- Pilm uo.. 3TF Church Slrcct, Bos- 
t-ob. Moss. _ 

UNUB-DAL Film bargoJeu. Bauiple dljn-n-. 
ArtoraEt, Hammond Bldg., Hamnnond. 
JndSnnn.. ^ 

FREE 1 Tear's subscription Amatenr 
Movi e N^e, _3621^ tTaragaiti ett, Chica go. 

EBO>-B itom. inOVLE- fllitu^ 55^- leXb. 
Bpcoim ready for UBe. Catalogue for 
□□xtal E$0>-9. 8615 -CcTitini. EiLi^xos City. 
MiBBOUrL 
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FLASrEX InduBtflu oEtn IndoAiritHia. 
pinn BJ1 wpprtnidty W Btwt a Inufcnwfl ol 
tliEiJ- awa., s^^&uuluLunnn vq<i 6 a. m¥- 

llltitis. spyvc-qlra, cic.. Iq aqd m^r- 

13l]« LmllAUan. -Sc mAterkiiS laftlLU |i uLi- 
■cln. mouJds furnlancd iat speta 

prnductloia. iSma]] I n-vr< Lmcnt mwd 

utKaroB. W<] are now pla^Lnf bit Xiubj 
d:nJn ^Vfsv mrder^ wiCb inaaiifu:tiu«n. 
Write I^Ur lllteJ:^uLLELg booklet iDqj]cd fm. 
PkB^tcx [nduBtn«4, I>pt. A, lOiS Wadlilug- 
tan Ave., NeIV VHxrk. 



35JUM. B4i-riaLna; Fvw«rB trunk-mHlB] 
a.qj., 1131.00. HdlOCiJtil 

IKirtablt ftlO.OO. ercuin«d0 rawindB U.TO. 
S^ll HHjKwrlL-D^ln pimrli^. pEE-leraLAd., 
utlAteCii. He'll HQW£]] UB«d BHCdilS: BniEL 

t\5.i »ni-Brg I3T.00; fOA, Turret 

]i$ ^upersoHd JOnuu. ekNS 

>E^tjDir 130.00; B.a.i. 3J73..50; UUIile orutAta 
10.05;. E7Bina SOmm.. l;2.-0 Cookt^ 

Time |iqijrmcqt&; b-jutea accepbed. IJhfzry 
mma auyvA-Bre. H Wea-b -HUi, 






Odd mbs fi.QO. IW feet BOmm. iOc. 
Llatfl 5c. HOD I'eCPrdJlPEi. labETcmUDiuLt^ 

31'ao atraifcH. HriMtlyii, Nfiw Torn. 

ijWERA. Bulk inavEe fllnu lor B-KcnrD. 
caiDEtiLK. ITiUDe proceuing Haw 

0Q‘^. BE| bariaJn clreultn. Ouueru 

CggapapF. Davcqpprt. Iffwq. 

CUt$At^ANCI£ dale — (-Iflipra, acrccrw, 

szel«tar3, cbeojuba, at:«£a 0 ries. LLbrar? 
eloae-ouOv. Mkl[«7 Mooue. Oavald, 
diuHUht. Ha-WAt-KM, 150 M^n Ave.n 

FmaJc. W. J . ^ 

flMU.-lOMiiL Pil^. aJlmt. aemid; 

baughE, Edtd. ughangEd, TIllUB rBHE£d 
eTtrrwtifire. Fm ctb^ocoe ^wLtli i#rnpk 
fl]jp lfk>- Oar^leq Pllni. aiT Wee! MtH. 

gwB^ fflrr 

OUU.-lflMM. :nimB. Free oatalwue 

{witll gunpEe Aim lOc.1 Park if g/ ES-- 
cbuie, oel Eu-t-ern Fttxkwgr. HzooletFcu 

TUfw TfcTk. 

feXCKANOG JM Pwt »t; feci Ste 
btud pHtdft. Bafi^iq Uata Be deduetlUe 
[noip Ar«t order. Hott^«n 

BtmJ, AIT^b-if, H. Y. 

'"DIFPEREHT*' Homs mffviM. fla™Lfl, 
catgtDc, dluK. PlalAtBll. 

Btdg., ChJcagQ. 

BAHH HAya: Qtirewd tirprei* gepd fnr tha 
zuw Bau CkEL-B Bfljjt&lEUfAin No. -Oil. «n 
{11^ page 42giH.lPg ettcEpalvely cine. The naw 
nirveTE Dwabit 1 with r;2.1 leog at 133.50 
la IhB buy. Tbc nOA lemm. BQF tltWi 
ihI eamerk oE H15.D0. WrEla Oloe EB*d- 
ouartetk fat vauf tapy iol thla greal free 
bfxik. Bass Camera Company. D«pL A, 

170 W. Madljnn fli., CT iiniaBn^ll, ^ 

LEAAK UeiLaa. pltllUre Ibutre IrrDjta- 
ILpq. ingnuHEment. Ftb« eabilog. aire 
■lA Tbealra Iiutitubc, ElaLLra. N, T, 



■WAJTtedi Lrrm. pwlodtes igr ■ongs. 
Wa arzapge, pub-UBli, jslL auparior Sens 

gt-udioe. Fawi-le. Ji. J. ^ 

eOTOWItrrEHg.— write rer fiee boot— 
plariB. Iplarcaatipa- Voriely. Dai?E. V, 3a- 

lepi. Indiana. 

HCBIC Cortippieil to word!.. Wonderftd 
pfftMBlIiaft. Bamr Btaa., Qa blEj^ah, WSj.___ 
LEABH Sfriot pIjlpoE Faac^brlpca tm 
felder. ChrlB-t«TiB«iL. 15l Klenball Ball. 
Otil-Caeq. 



MUSIC CaatbosetL to vardB. nbfnilar 

pArnDb-Ert OD requegt^ Pbgiucmpti rEqnrd- 

Ipir Of cotapletBd aoaiB. Bend poem ter 
eanrideratton. ICeemn't Hta-dLn. 

PM. Bai^3l^^0 ^Bry^^ 

PH^ waDu'^ FVc^AUrnLaACjan. 
MeNul:. Master ef Bduftc. AlO-FM Baum 
AJejamirEB. Lw Anaala. Calif. 

WfllT£ Hoogi- fill menEir auA rajpuU- 
uoB. Write let lafsfpiAtLpij, J. Oirtlan 
Fudl CD.. 3fll N. BOthb. Ata, CtUcatfk 

~umos, surn.i£s, iNtiTaucrios 

ABY HaiilO EUeittAta 3 Sb. QpBdfy ipMpq- 
f^eturnr, raedel. Supreme FubllcaLLffioa, 

3T3T WcjE lath, ChbmgQ, 

REVISED PbLdn t£ 
er^EtfJ B«Ea, wim '^BatUabuflder "— 2^. 
LabqrttorJjM, J^H-C TlUi AyedUG^, Oat- 



K^TBTOa EIL vwbll dallAT ehJ inana' 
M-Tlpr CAtal^ fer ten cecitflL Radio Wazt-r 

bame, aaa Akran, OhtP. 

RADIO Ea*dnecrinB. brgudawUiM. a-pia- 
tlDoa. aod i>aLlee radio, eetvleliLg, inMjliie 
and Mnne lelcffTAptir laQimt UierouatlEF. 
AU enieiiBea lov. QataJpit frEq, Dvdae'a 
Ibitl tutp, ATTieg St.. Valparalaa. lad. 

RWIO Stnrit^ men and ejnMriraeELttn 
Bend far aur slant radio citAler, HAi-a 
dollaiA UoJtEft JUdjo Co.. 1-000 Nev- 



BUSlTiiEBS OPFQBTITNmny 



AlUBZC Anrp PTUSICAI. INSTBUMENYS 



SPEcIaIj cUTetJ IdiniLicrapt paper. S 
double abeetd 0x13 ISc, 31 deufalr BbcEti 
full 60c. Bax 3, BtaUen "Q." Meg .Yatt. 

VIOLIN Withput natc«. ri« 

Uelodr UasteT^. Bax S3. BElalt. WLi, 



BONaWRITTRS. EXdBlleub pnpotEUojl 
frEE, PluD ■.rrangementfl, BUlL AJE, Dt- 
torille- Qftla. 



FoEbiB Wanted. RucIed LnEar3Da.tiDn. 
Fubllehlns OreaC EaBtern, ^^3710," 

ThaiiLaatdn, MaLhe. 

30NQ- Fatma watlted. Bend poun r-er 
afrer. rire Bta-r Moatc Maaterfl. S30 

ean BulldLnj. BMtaa. 

LEARN Plapjo! Win frtenda, iMqyularltr! 
Bur »li-lnBtrueb>r 11. Ua«le Eer. IHA 
West Brnadvar, CleELdale, Calkferixla.. 



DDO-FLEX Rrtilfl for alaTlPeba, and 
eaxoptvafiea Blmunate tout reed troublcf. 
Write far elrtnlAr. Diuo-Plti Reedi, 13M 
lit Are., EvancTtile. Ind. 

EEEP Rbtimbfl rbyUim vim eiavea. 11 
pair paa-twld. Btern. fllio EIILb. ditcajc. 

BHASO And ned plaj'ect. Bepd far 
"Yroe PelnterB." Hama Irulrument. VLr- 
hi-pno Mi.ufcc Schgal. "Dcpt P. IflO Lln^ood. 
Bo rale. N. Y. 

POEMS Wanted I TO be Oef- td tniulEr 
Tm examlnaUan- Reeordlntfl m&de. 
VandETbrit Studio. Bax Cvnoy in- 

lAnd, M. Y. 

LKAItN By ihaJI tn ccmpiixe- and arriikge 
SLUfika. Canadkan Ttiea^ at Mu±le Bchaoi, 
Bax Cgtllngwood. QnLartn. 



BO NO WRITERS'' Oppartcmltr — Ttbc 
bapklct. plan. Sabf Qfet-¥iee, tO-O Fark 

Pl ace, BHMlclTn. N. Y. 

""^HOWRITERS; BePd uoom ter aur 
plan and iita itiymlng dleHanarr- Rich- 
ard B in the m, 3 1 WaadH BukIdJng. CltkCiiaQ. 

eONOWRminBl Wundx, itielDdlU. 
AiDuJng affei'. Klbbaler. C-S, 3157 NOl 

Avert. Chieaad. 

eOKi:sWRITERS, write Sav ttee booUet. 
PraClt sbajlns ttlan. Allied MlhJc. 7Mk 
Reading. CladanaU. Oblo. 



SFaRG "Xlme prenca, tree dctaJln. Rake. 

10 Mr rtiLUdelphlx, Fcnrta. 

EXTRA income— PEeiity mall eBlUng ap- 
pwrtqnJtkca.. Write EAIe, 4354 K. KkEubafL 

Cbi^ajQ. 

START FtTlng tldUie inmil ardCT bUEl- 
n=A. BCamp appreciated. NLCkell' 2 , R-1, 

Box 45d. Bend, m eg^B^ 

L'EARY BaeemBnte oUer tbu cacliiRkvrr 
printable hoLiLticM. Swlecep, Cln- 

cLimatl. 

’ Bia” Prgflta in candy — atacE Iq ynur 
kllEibeB- Ccunptete IxiatrqcUonBL recLpilt- 
ond pJana 11.00. Umco, UT W- PrAnkllq. 

B.ltlmnrc. Md. ^ 

HOW CAd I tvIh upllilL fPT my buBE- 
neuT Or Belt my Lnvenften? Write Entcr- 
prtie Bureau. SyTaei 4 ie, N. V. 

'-LUtflNOlTB Pilnt'^ shlnw Ld dart 
Fully made. 500 etber fortrLUlaii. plana— 
all 25c. Ideal atfvhte-. 340PH, Rark HtUae, 
m 

LETTERSHOP Buakn^ b-Wno. BtacC 
ahDiu nev, snlBudld, profitable werk, 
Wnte Creative Letterohap, Madeira^ QMO . 

OOLljECr YbUr atiate of dallftra. Cp^ 
erkte ebllectLgn aiencT-credU hkreait. 
HLgbly prndtaUe. Fully len-rrved. Capital 
unneecBaaTy. Write Cale Auqrial;^, ^r- 

Bcuie, W. V. 

MAKE Artlilclal marblo, gla^d Ulna. 

aanltarr RDOJlng, ^apETbard [ivurSneB, 
mbber baqtd*, mgldlno pPttCTT, chcbllcally 
stained coment Ubeanny Hrkr^ 

llaqt 3 e. excltlrw. P*yn. 045 

Orande Vleta. (Rooni IDl^, Loa Angclea, 

cakir. 



THE hUAber MaEI-ozder Flan atanda ab- 
EDluteiv alone In tbn malt-urdeE' Held. 
Un Limited InCdme. DpecateB tvltli enuBl 
5U0CC3B trom hgcnc gr giUeb. ellT gr cuun- 

fty. Not a fly-by -fiJfh-L penny-&tdMn| 
arKeine, but a -Btrlctly legitimate, borva^ 
ftde year-roipnd huilnm. Anynno can 
qperau. Don't let anotHer depress I on 
cjtcb ygu. Br pT^;parcd. PuR &i-J^ -wltli 
cqqiplete wqzklBi LnsLructioEis n.0D.i 
iRfactlon piargnte^. S. R. E^Sey. 

3S1, RtvefBlde, Callte rnla. 

IQl ^^AMAZINO Mcner' Us^Ung tdeu." 
Send IS wnte and utajup. Box: SSa, HuftV 

IngLon, Wa LJVl.UlQjj- 

FCUR Woyx Ig makfl mOney. PubUOlL 
yoUr uv^b ruata£lne. Jolq itie FrotTt£fiLv-a 
Syndicate. Complete dctallB 35c. Kcpnl- 
fqq PqbljcaLlojia,. BnX 3011, PlLbenlX, Alrkk 

HO CLEVER Mailorder, homework, 
pal buxLnexi, Agency -iillera ebd snappy 
ac-paiK TnalLcrdcT magatlne, Idb. Lbwi* 
Uo,. ^a-F Cerpentcr, ^Tt Park. HE. 

R'DBBER Molii. sJIgbtly used, ^it.fla 
each, big aBlectLbD., Juaranteed tlquJd 

TUbb^. q.Uiirl. galton with frEe 

IniLtikcticns. Sbumern Bervico. 5505-A 
Ji^ctognvlllc. Plgrlda- 

IF You have a worth-whlln product and 
need a bugluno -or prrMiqa] Tep^teatbtalkve 
for any EEgllitnate buslncu, wrxtf W»t 
CoBfiC OoncTU-l AgenU. *B1 Tli±1c. San 
FrutUdbico, CalirorblA. Rate*. par hour 

cr S tP ]Q^r nyf amwnt inTnlT^ed. 

REQARDliESS Of wttat ycu have tg b«[Eh 
I can help you mSI It Full partiimlarfl 
Tres. S. R. BtUley, BbX IS I, RlVOrBld-Oh 
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POPULAR MECHANICS 









)tvuf Duklordtr l>UElnesB &t4rU4a 
rifht. "P^w detnJte. Ha^n. S«i* M33-G. 

If. 

“"sent' RiihtwT iBQtdfl. rhtfl- Ut eTdEUng 
HHldltlORE. much Tiwuiey cuQ be made prfl- 
d^itiinE p]uter. ltdit-ftU-ou m^r^Ce, OBinciik 
etc m fenulnB vuEcAnLitnl iwn-tJqidnkiniE' 
mbbtT moLdSi vti-Lchi nan be reialed. fVQtU 
Ow Rubber Mflild (?&-. 3MI H. HakLed, 

Ctiicaio.__ 

""pROnGaaiOWAL Mnilorder mn5aiis*e— 
JiO^ MafclnrdEt djf^CtCff — l^C. Kr&lt 

ntbli at IQ Byr aeiffiB- Hew Yo(ric. 

IH'wAYB"^ Ition?? [^rpr^r- 

£p«fh, HAnaVet, MaaS. 

GOAPUAEC70. Lam hcEUB. No ma- 
chJDCI)'. (Sw.J7ipV, PoMim, ^K-4545, 

B^rltetL, k^. 

RUBBER tL*.t at«Qd iDur nard 

acTTLct, for HcUnv oblHl* arid 

titdUty. PevlKt detail IneKjHiudTe. VilI- 
•anlffld Hubtaer Moldfi C»., 3*^4 Wa^blrv- 

Uin, 6L Lcnjtlh. 

loa GUARA^TTEIED MeD^EQkkera 2 ^. 
DitaliBTi- 4J3 Third. cjpdnjmEJ.. Q, 

MANWACTtfftE Vovr fl*ti ikMiduclB 
bxidcr TWIT diTEL tah-u^d. atid label. Fill or- 
ders frncii ^our klLcticn. Ti\r BravLTmTitmi 
houBd^ald formnlw Tritb tomplele mar- 
bciiim kJULructloiiA tl.tff. B. R. BreL€Jl 

Box 361. aiYOFltdc. gallfprEiUi. 

*' 'QSC?li.|crr Itlnv You Cu3 Prcoper” 3 Sm]. 
UtHtnibg atra aUiT. Illinois. 



TORN Tin eaiii Into monp^. l-wirpc- 
tLgqa >Cc. H. CbmneV, J 13 « & J«Ul St.. 



WORLD’S Fastest Plenty iP«t«r. Sell 
Bdc packs of mmr blAdes lor 5c. Tbarii. 

fll* Le iJ ^h m. CumberEand. Md. 

YOU'LL'L'Lke pesLlrGrtiaa mErron. tala]o- 
ware. makHia etilwpMi aitm flaiarpIflUa, 
lEkna. Writo RprliltLa. Flator, 13T. Ma- 

rton. indlaiia. 

MAKE Colorflazed coacrete poCLerr, 
BCEOFterF DrcKLucts. tll«a, ftowi. Basensent 
valerprDounE- Olhcx pToJccts. BddLlEl. 
celorEilatn, detadls I9c. NatlanaL PoL- 

tCTlef. bH-ficw-spnlLi. MlnneanlJ., 

A FILL Hy tiuEI[ Ready-made tlreular 
semcel Ewls, novritae*. baFaEUwl Cat' 
slur Irse! ELLfea. R-44I} NoTtB^ella. ChJ« 
CMO. 

PLEASANT <)uLck payans mailorder 
Ineu ib your owu home. BooleJet, bulle- 
tlna, detalts — lit None irett. WMsbtti 

PnblltftlEpns. Bni GMiP. CblitaipOL ^ 

Make Upney r»ilvertviB mirrors. Frot- 
XtabEe bome busliuxs. OUatr itew menty 
mskipp cppurtunLcdei, JerPea-tf, 3D11 GlU-r 

gow, Fori3raoutli,_Vli^]BLa- 

SELL Bmkfl- by anaJl on cimmLsdLoD- No 
stock l4 cacTT, Ordem cem« lo ym. 
wo4d Fubli^em. 1103 Broad'vay. New 
York. 

OPPORTUNlTilHa pgr local mnd DLall 
cfder biisEness. Gilbert SuppUes, & West 

34tb. New YOJt. 

■fg w — womcai. ppEiatE ' 'Specialty CaUidy 
FartPkT" home., all or spare tlmo. We 
lielp s^rt yw\ In prudEAbLe batines.'s, fOur 
3^ fttt.y Booklet -Tree. Rs.i&daEe Can- 

dlw. East Orange, M. J, 

MtoRANI-CALLT IncELFied meu — Qvai 
and OMrate sensTal applLance repair shop. 
ComplrEc. llJiutt^tcd cpmrse showa jm 
hav. WelflLcig, relrlgerattoci, motor re- 
palfn b.vw to EfX bniLcm^i,. etc., all jSfhmae^ 

covered. Free^ Uterature. Chrtsly SuppITp 
DTO&. 3M. N. Crnlni Ayr.. ChjMd. 

LiqDlD Marbl-c — Cclortol. alued.1 Mold, 
brush, fipra?! CemposiiEcn Scon, nibbei- 
l*stie rneSd*. ParWculftri fret. WarbleiE- 

Ina BervlM. Edwaidsf IIEe. nitiiolH. 

HOW And vhere to obtain capita]. Far* 
tlcuLars fin. Star Sfn~v]ce. wapakonrt^, 

Ohio. 

GUARANTEED SuEcesstuI mailorder let- 
tem-, dxCuliiin, tampeJfxia Irrltteb, MPd- 
erato ctiarBesl Plnkel AdvortksLivB, 

Filth Avenue, New Ynrk. 

MP-liW WBElCtiY D«ns HftwdTWt. 
stamp SppSreckated. ClEmcnlL, HI AxUlUr, 

Hogbe atsT, N. ¥■ 

OPE^RTUKirma In plBiUca. LE^LlSd 
marine. "Efiow-wdlte.” "'UEted." "mot- 
Llcd Hicful, practhcsl, cPcncimLeal. Ccl- 
orlul GcmiHsltfoci ItooalnrL Ldletlane wear. 
Low COOL. Flexible itiold^. UaY^ Vdur awn. 
FroEltabdc. Llteraturp CofniM-T«(, 

Bax 3M. Bt. LoaLs. Mo. 

WILL YdP Kive [iS llrBt iOOO ym 
cnakar AtternuDJU Ijefi Wert hqoio. 
il.HO moKLtb reporLed feiceatioDal — luLl- 
tJme>. £wPcot surprise i NaUenaL Box 
IMl. asB BeTDArdEno. GalJf. 

CGAItTERS^ DetaWare^ best. cbeapEnb; 
fm lornis. ColocLlal Charter Co., WIL- 
miBttan, IH|. 



ELlTfi CollecCJon qI basJnw plwud, eon- 
taJua 13.7 tested plAos and scores d larmu.^ 
las. Start 9wa boslnns: hwnc. aa<x. 
FkrlLeqlaxm IrcT. CO,, 3il Oraod St^h 

New Yort. 

WE Successfully sell InventLona. m-t- 
rutEd B-nd uupaE.cqted- WrlEc Us. H you 
hare a oraoUnJ. iifeful Idea ler salt. 
Chiuiercd Institute ol American Invtil- 

tort. Dent. I-C. WasblngtDD. D. C. 

WHERE To tniF at lowest vhoaeaale 
prices. lufcrmatdDp jsetr YortPB-, Box 

F-313. Barmane. N. J. 

OPEHATH Mall order business at haens. 
Details dime. Uaplss-, 34ie Sagih MBjib- 

flrld. Chicatro. Illiaaols. 

OCCD P«ylnR business sUvctIm mlr- 
mre. ulaUnk auEoparca, PcSectAra, blcy- 
eto. bitbrocini JlxturH to lato raeUaod. 
Freo particulars and juoafa. QuBtoetal 

Co.. Ave. H . n^tur^m 

127 WAYb‘"t^ raeXe maaea, in horns or 
oIBoe. hpB±ncis o( jour own. Full paa~tlo- 
ulam iTfK. Elite Co.. 2it Qraud Rt-. New 

XoF_ k- 

MAKE liirnty to nwll. Ul* W 13 F WS dO. 
Free LniormatioEL Uaywood. P-^tl47 
Broadway. Kew York. 

MONEYMAKING 0PP01zTVNm£g 

:EARN Money mi bomei Thousands dol 
"Home Worker Mdrszlne'^ tells how. 
fipjnjds, iki. aisamore, Box 7. 4B1T NwIJi 

MoeuaE-r, CbiLcmn. 

MAKE^SELL Made moBJtqrg arch EUp- 
KrtE. FsrUculaxs free. Coissen, 

TsatOfl, 6^ Lcinfs. MJswhl tI. 

J3T Moaicrraatlnx plwns. 

Literature free. Nevtoai, ei3 9. Wnb Et.. 

flyracuiie. M. V. 

FREE I MaLlurder opportunities, big 
pronta. SuBSF's, Rlvenside. CrntOn-oii- 

Hudjcn, M Y, 

"HHeiLVKR MlmiTb at home." BIx 
profits. LLLUe □Utley. Also Ejnl»u. ETlnd 
-^oll, iold leal, Irost, chip and make Im- 
itOlloO .tiaiacd alao;.. PoFEnqlsa, jpitruc- 
tlona 11. OC. Ideal Service, MID. Park 

Ridy^:. 111. 

STOP. Job hUBtiiik start ynuT OU'B 
WTitliLg and typing service. Free Utera^ 
ture. Richard SErTlce, t^tQ Map]?. Dal- 

bu-. TSbm. 

&Q0KKS^£RB Make moncr oparaUng 
part Uue bonkJEespiut xetvIcc. ELalpb Lee. 

Vicksburg. Mleblean. 

BIO FrpfltsI ^nild your own buElnwa 
AtAupmg key ebeck bocIsI security plates. 
Sample name and address Sc. Catalog 

lre«. KEmp. Bwt 1.73th St.. 

York City. 

EETiTu By main Make spareUme proflt- 
Mv: ' Cohxti-ijttlte lltcmturo fa-eal fl^lEo 
Jay ^l 133 East fllat,._Cb 3 fcago. 

mLLIGN Articles. Buy wtioiesale. Val- 
uahte BUppSy snnrcc dlrwtoiv IDC. Ideal 

flervice , P-10 . Fart HLdge, III. 

b INTKREBTING Roloe Ouslntda plans. 
Ite. Church Press. Stanley. WlaconsJp- 
BE A inetuol enlist. BcmsTkable diiig* 
Ifdv beating systeza. Ifo appai^tus. No- 
flfcanJpu]B.tiqn.. IncwpciMl^e oorrMPonderiw 
HKJTSO. lolormatldp free. Metascdeoce. 

DeLund. Florida. 

MOW To sotton and oLsan dried up naJnt 
brushes. auataubeBd ioatrueUcou tl-H. 
Harlem BruEh CJoanlng Co.. 1541 Fart 

Ave.. Hew York City- 

BIO FtoAu selUtix ^ biail products 
-wGcnep must have. Particulars free. 
SandErs . Box M. Wesfc He lcr^. Arkfittias. 

re‘ a nVorewslonal Hei^Pbocfcei. Rla 
Jees. nniiiEilbed (wortunltles. Can be 
dene mi heano. No compoUtion. No- 
tnl needed, write ttr Bcrauibooket's Ouild. 
M pj^k P^e. Now York. New Vofk 
MAKE GopcI meney. LetatlEiralc . luizL-- 
natlng. AmasLcig proFlts. Age^ education, 
iDcatlcip imrnatEnat. DetaLbs dime. U. V. 

HughcB. C TMBVtile. jni._ 

AMATEUR Cartoonists, earn money 
et<?nipgs. oopying ewrtoanx for a4«rt«ETs. 
Ad-Bervlee, ArgyEe, WlMonslu^ 



OPPORTUHrms. Plua Iwo raagas^lne*, 
■| Ih, mail 34c. Robert. |14i4B MLehlgim, 



OPPORTUNITIEE. MOTHymafelng Edcna 
galore with 44 pag« uiagaalne. JOo. Dohr- 
man. Box ipg. MadlFon. wu^ppsjn. 

SIKTY-FIVE Money maiani opportunl- 
tlen. List dtine. The JcSeih CDJEipaay. 
FSitabur^ ., Kflmai. 

Will Ypil idvo ttp larat ism yatl 
OkSkeV AFternoou rreel Work borue. 
ll.Dua Enncith re^sorLsd fuciepEJoikal — full* 
tlmoi. Exnect surprise. Natioaial. Bos j 
J24Q. Sin Bernardino. CxUlr * 



YOU'LL Like teSlIVETltic- mlrnprs. tafale- 
wmi-r, FTtaklna chloord glEisa namiDlates. 
oJaiiS. WtSil-e BprinkJe. Plater. 3fil. 

Tien Indiana, 

twenty EtollMis dally TotJmrniTig lube. 

BaSsaet. Box 4 B 3 . Mew OBfleans. La. 

whdleI^e sollt 4 !es. tdS.QOD nrtidcf. 
Pm directory. Maywoode, IIDT Broadway. 
Hflw Yert. 

FORMULAS. FLANS. ETC, 



AUTHENTIC ForuiUlBTy. £34 
■(IllLlfltIWted.) Redpef. JnstTOCtlons: — 
ID.tHN protltabde products. |1.50 poalpald 
or C-0~P. tEortlgn H.M>. Catalog 3c. 
Adams Brown Company. Ch-eatnut hlLI. 

Massachusetts. 

TE^tflCAL PormuLas, atso anyttiing, 
everj/thlug. New IdEa. Liet free- Chern- 
leal imglneer. W. B. Mann, Healdfibnrg. 

calif. 

MAKE Foil telllictK lirDduotiu- '^Cheoitit 
AooroTod FainLulas." Catalog Ittt. Eem^ 

leo. Park Ridffe. Illinois. 

NEED A chcpq.lat.1 CompotlllTb fcrniu- 
lAd. DeVcIpDmcpt. -Cotiaiillant Cheblist., 

Claymm it, Delaware. 

F^UULAB Guaranteed, tested, any 
dsscfipllTE type. 3i.0o each. Yurtz For- 
mulary, 9417 FatkvlEW Aye.. Cleveland, 

Chip. 

LATTST BiinphnEEl fnrmUlaa. Beal oe- 
I E ct^ . e sc n. B aran. B a y cit y. Mich. 



MAKE Btatuair. £laorhng, etc. Imitation 
mATble lermuta 3^ IdHU Service. IL-B. 

Bart Ri dg e,. IIL 

IDs WILL Bring 33 moneymaking for- 
uiplos. SatUfactlon aucarmnteed. 

Boi C-3Hgfl. ji ii U m. T exas. 

MILLKFt‘S FoTmulA Messenger, descrlb- 
Ina cticmlBf* guwraptwd lormulaa far dn- 
plteating Auet-Lcs'i greatAiL HeLLIni spe- 
olaity produots^ljco! Hiller's ChEmlits, 

Tampa, Florida- 

liOTOn oil 3c jrail-DiL RetLean used OEL 
Formula 35c. George, 5dDfl Btenton Avs., 

PhlUdrlphla. FOona. 

REAL UjLDiffaetiirhbE fftrliluESS. LIStA 
treo. Cumnalw, Cbemlst, Gordon A*o.. 

SytajfeuHS. N- YT 

EXITE FotjuuIos and plans; Diake and 
sell your own nroducts. Dcscriptivo book- 
let rtEE. Ellta COl, 314 Qrand BL. Hew 
YorlE. 

PORMULAA — Laltrst. best- Anmlyria. 
Literature free. BeltoEt. Engineering 

Building. Cbioago „ _ 

smaLE-lNGREDIENT Formulas. No 
manufacturinil inform-aClon freo. A. Kln- 
lutd. Waj^riE, FEdba, 

€H£MtStRY " 

WINN'S NrW Idea ShEmlcaL kits and 
naratuB outfits tor students, big value. 
FfEE UtrratuxE and ttColog uf cfiEmtcals 
and laboiatary applies, sclentillo booka 
at big dUcuuiit, ^ud 3o return postage. 
^:i^Wlnii. _134 "W. 33rd SL, New Yerlc^ 
CHEWCAL Experimenter's supply~e at •> 
■log Le. Cntonla] Chemical ^mpany, 

Broetten. Mass. . 

FREE Catali^us. CbemLalry, u^eraH 
ogy, bl-alon'. rulcrosoDficG. telescopes. 
Trace? Laboratories- Evanzl Aa. im ^ 
HANDBOOK FoT Chemical Experl'men^ 
em, bUcuIrBdi of ExpErlEnontS;, lllusit^atcd. 
4 Dc. ExDerlment booklet 13c. Free ntAl^. 
neadloff BdeHUflo Company. Reading. 
Prrina. 

CHSMICaLB. LaboT^tory. gEs«ware, aj>- 
paralL^H, ^nd 3C for 44ial0f CPt. BLip- 
logical Bulwly Comoany, 1 Lt3 Ml. Hop« 

Avenue. Rochester, N. Y. 

SFECTBOacOFE Fot culck eMemlcal 
■naijais Cutting UoiH. Campbell, 

CallFoTBla. ^ 

CllEmCALS In k quantltlK, Cwtolog 
4c. Flolschtr'a LaberatorLes. Medford. 
MS4±. 

HtrLF WANTED 

BIO UTilform maiLUtacturrr arcka man 
lq contact reatauranta. beauLlcLana, dac- 
tore, nursiss, faciorlB, □Hdos. homes, 
others. OiTer exclusive, patented atylcs; 
unsurpaaasd worLtfeLsnshlp. a apcclal «- 
aurtment FCg^ Parker barcainfi. Leads 
furnished- PermanEOl. OutAt free. 
Hnover. 14I West 19tb^ I>ept. YK.IM, 
Hew York. 

NOW To gnt a iobr Thirty mndEl ap^ 
plioaLion. tEttErR, Informqti-on -OTi Inter- 
views. and sources of avaBabLe pcEliiDns, 
frJ.OO postpaid. OnidaTiiM Service, Boi 
173, Crosby, North Dakpla. 
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Wort— CSto4 Wf- RtUibli 
tnmj3 to Mil QQ lannora. iTo ex- 

p«rln3W cr re^ulrMl. PIemmuI 

-K-nrk. Kojdc tdc&t. BL« EUOD«^ «V- 

tfF OM.y. Some EnakdDi tlW Ln a wnt. 
‘WondtrfiiJ he'b' pro^tzLltlnn, FtrUititltim 
jTct, Write McNesa Co.* Dealt H3, Ft»- 

^t. Illintria. 

SHOW isnMtion*l Ipw¥s( pdt3t?d 

|KnDiLi.k Chxd^CjTLU^ OLri3^ sEALlMIcTy. AlflO 
nLagEUHcenE 31 Eard YI.M ■AuiTtiiavin'L 
rrofttn Wc. E^perLrnni KiineiiEiaiy. Ptr- 
aoQt] ni4 free. ^^Jewel Bci" on 

ab'ProvaL Wallacfl Brown. SK rutti Atq^., 

JJrpt D-^34, HrW- Tqrk- 

I WILL OtvD ^DLi t&.ttlP WnrEli fuU iLsa 
partaga foodfl. gT«:eil€a. soap, etCL five 
If you WBTCO lo fhoff- frltrid* and ouieti, 
Ajuaiing AtilaJ^a Ume Maoey oakdng Dppor- 
tunlty. Write Caciot 3313 bfonmooiUi, 

tMncmjiali, Qhln, 

BIO Maner taking- □rdeH^J ^blrLaL, Ue^ 
hoeler?, unoerwear. pante. luktts. nJa- 
Mata, uaJforbu. ekc $aEce equipment 
Irto. Experlenco unaenssarr^ Mmrodi 
^WQ-BO Clncrin, Chi^go, 

AGENTB WANTED 

jJAMUTAerUTtCIt'a Apmtfl vantod; 
AuarLca^b lowcak^rJud averhcaiE-tfpr 
mo door, Ils fuC to luniEHT ana eupptr 
dr*Icn, and l4 axiifopue Whp OWiu, bvlliB 

or reniodoU a hooie. Tab aa. bUD higti- 
proftc lines New terdUHla ayalLtoLo. 
wi-Ste Sirand- B^IdJrtf Pf^urtfp Blkiuiiiig- 
l^am, MictL 

BELL Hyieti boBlery and. ilva £Lna sJIt 
Lose for half price la combLrukUon order. 
□ uajuteod agaJfi^t UlcOu. £ikak&, a.nd rusu 
or rooltHd trn. Hose Jor twit own per- 
sonal i|to alvctj with }oTS9 outftt, Hush 
namo acid none slae loday. WlUeulE^ Dcult 

BO-3T, Greenlteld. Qblft 

AUAZIHO Mew pOdiahljiE fabric, beating 
all B«J« records. Full sise sample and 

g arLi-COlars free to- l»ila-fld.« afentiu Berg 
*]« CflL. 2i North Fourth SL, Mlnneap^ 
olli, Minn. 



CUniBiryAB CWrda^Piast lollicTX. Brn- 
a&LJonal 3 1 -card ft asaortuant paya 54o 
pio^t. Chnstmui oardf with se-pder's 
VoLMt, so for fl. (^latancLbig- [:xHaplete- 
i1nr> moneyRiaJElnfl assortinonta. Bxpen- 

eikCc urmeceafliry. BbjhipIb no. uppruval. 
achwer.. Dep t D-i, WeattiEld:. Masa. 

ECOMOMY s'pedalUaa ulE last. hLg 
profits. Two enippLrs ono dJmo. BeoDooiLyi. 
bnz Kfli^Z. Luke Wartli. FJprldj.. 

MAKE ygnev! Eb«w rtctoK|vo Ctirist-- 
maa cards wtld cuatomer'a iLime. &0 for 

It. up. i(H dealgrifl, Atio ai-eapd "Won- 
der Boa"' asuortneDt |J. You w*±sn^ sot. 
fipoiplrs on approval. Janes Art Btudloa, 
lii Ajaeoft Place, BwaieilEr. New Yarfc^ 

FREE Water and aur tanctniri. 1 ^ tgab 
73 prcducta. Wa supply UPels. bottles. 
EanrmaUA proflitr qUalEppu E-KKUQ RiH- 
aeu, D otrolil 

CRRISTVAB Cards— AmerliiB'g fSprat 
assortmonts. BLg proQts. Banfiples an si>^ 
prnTal, Robirvwn CardSn €lin- 

to. MaM. 

AVIATIQM. LeathEr Ju^eti. ratnemts 
tl.a« lip. Outnt free. NatlonaE Loithor- 
Co.. teiQ BrOAd*ay. wrw Twin 

SXmA Mono? iulcHF Soli lUMr-valja 
perEunxJ. Obiistiuax d-rd^, name 

— fl. Finest 35-card assortmeuL |l. You 
iriAhe Ho, Compitto Lino. -Sarapioa on ao- 
pio^'aL WAlLbam Art PublbtiErs, 14D H, 
Mas s. 

AQENTB— 3tH>T- S'oftt'eetiLBj'iOlii leaf 
letters; stores and offices. Tree aaoiplcs. 
WttallJe Utter Co., Worth cfart, 

CtiLc ag Q. 

SEli gi-e^on's Chpli.t™s CS-d hltl 
America's nnest 21-oard aesorttaenl, |1, 
Your pruAt BIb srieetlon AA^ort- 

nienla, persons! Cbrlaunaa cards low ta 
Sd for tip Ptw »mplH. Wetmoro ft Sug- 
dtn. 749 Monroe-, liupt 7d, 

New York. 

AMAZING Clejinjerl Makca draping 
easy. PrenUum deals gets orders. Free 
jampJe. ZiiiicD, BoQI Intng Park. ChlcagP. 

SE:LL ChnstEnas card sensation E New 
'■•Pidie'" kl-rsxd Eu^urLaiEot If ads In v»lno. 
at;;Mal. Bells tl — you mab 541o. II ftut- 
atlJlng wMortmepif. PdrsonaL Chrlstoias 
H.rds with uame Bd fur tl. up- i^mptcs 
on aiiproTat. CTTrllton areetlDis. 14T .^eic, 
Dt.pl. H--3. Brnban, Maj^, 

SELL DifTerent C^n^tmas cards — 21 for 
fl. Free- tfieiAtlLe. boIeI .imla can be used 
to "ptTTSonaljso" cards. Make proAt, 
ChftitaiiLi cards with nMmr Ji^rlntol 59 
for tl. Samples on approval. FrlendoJiip, 
7J9 Ad*ma. ELm-lFft. W-cw York. 



DRESBES IDe, Bhoes 50e, naia ha.U 
49c. Slightly osad. FYeo catalogue. 
Ciu^a. IH lPM> Monroe Str«t, Now 
York- 

FROETT. Just invented. ''Thumb 
Tseks for Olasa,*' Ort in on irrouTid Aoor. 
Hot seller, wm liirq milUohi, 34c brtm 
semples, particulars. Est. 1‘Bia 27ifl W. 

7th, Loa Angglca. CaUfemia. 

QUICK C»Ah MTniiiBi rosT. Show 
friends asd otheft big value Chxbtznu 
cards with nwno. H fox' tl^ Also taoioua 
''Beauticraft" 2i-cArd tt ChrisimPB »- 
scrtmecit. Faya bOo pront. 14 assortments 
—Gift Wraps, ctohlnga. Mmoles on ip- 
provaL Uertei, 30B AiUtiu. Dept, 1Q19, 

^!c^a. 

BKAOTIFUL- Dlasa name platos for 
doorir Agents wviTcd. Rwrvoy Rlchwpd. 

IQ Oliver, aouthbridg^, Mas. 

OPEN Rawlelgti routes are scarce but In 

vast an orjpinjAaElan ExpuiuLiiu create 

new opporUibJuea. If amutious. wLlilng 
to aiert with -good tsmlpgs and Ipotcwao 
rapidly wviU tpf full lnfonuatlon- Wb 
supply sales, adverUslng ilEeraturs — all 
rtc«dr Rawlfifh'i, -Dept. J-llfi-PPM, 



MAOMKIIO Bponge draws dJrt from, 
clpthlng. Used, hts- brush, dares dry^ 
cieanliig. SiitOt diAroveiy. Bsiuplei lecit 
on tdaL Writ# '"Inyentor,” I3S Kriatet 

Bldg,, Akron. Ohio. 

BENBATIONAIp Ait^occpalon grcotlng 
card simdJaL Actually trlb ihnx. Qoed 
cornmlssJons. Robert McMkehael. AUeii- 

hurat. H, J, 

D13TRIBDTDRB For Axpexxzut: gairdei! 
mcrdwndlH. Dlsccunb. 3B1T - Jith Ave., 

Chikland, Catir, 

FLO IN. WailtiSui WrLit WSlohq^ 13.24, 
fiend for Ires wholeealo catalog. Loula 
Pprlolfj 156 Wsirntt PhlfcadeiphLa, 

Fcnna. _ ^ 

MERCTfAiplTO^a Ifc fiOlD 

lOc. DebailA, EugEue QoUliis. Bllltam-E. 

N C. 

QUICE: FroAts BeLlJQff typeles printers 

■|A.i4 Up. PraEBKlaiiMl Pi^ncts, A-lOtfl. 

CineJi uiatl. 

CDiuG. Clercr Xmas folders. SanfoLeB. 
Btmlry, Kll5 Mulbcrnr. fipringhcld. Obiu. 

SKTir.TNQ MeedlE buka. Write 
BTfper, HI West at.. NowarX. M. J. 

J10T--BH<yr Electric atuck. prod kUa ou 
sight tc UvwtvA tnickers and stock han- 
dlers. Big pradt. Five aalcA per day nEtx 
you |l3m Rot-fihot Trod CO-.. Box 912, 

Bap PlEga, Calif. 

AMAZING Cloth rEmaVd Ea-miah from 
metals without the ueo -of LqulU, paste, 
dr powder. rEtailA_25c Bample, Baker, 

i ™, jOT Jrehtoci,. _N , J. . ^ 

|1 STABIT9 Y^ In business aeUin'g 
Pitn's tics, ready tiod Blydc-On-Tles and 
bcietl noveltlea. Write- lad&j for de-icrlp- 
ttvo wholcsato catalog, tree Eamplo ma- 
LeiIeIa;, Fhilip''i HeckweaT, 24 West ISi^d 

BL. DepL F-C Hew York- 

DTL EuTDcr. Foworful. cheap. Bell 
lumoi, dealeta, iPduaLrLs! |Uab^, Flc^ 
any stev*. Establlshod. 39 years, NaUoa- 

jd aalM Col, B klei gh, Tepn' 

fVIOTOBY) New aipkln nolders. 109*^^ 

g roAL 9 but of 10 buy, sample 34c. Dainty 

Jr jJt,_ j^a yjaojtd. New jgtjflq pghjirE. 

AMBJT1DU3"^tL«T'seE^^ clsui- 

matca the "Ccfs'^ In gradusUon name 
S±dl. Best COttUtLbSldnJ. Frre CBTdx. 
Agencies going like wlEdilre. Hm-ry! 
t>TJLfhj.rdi. Bni M4^L, Ftttaburgh . Fcnpa. 

BENfiATI-iaNAL Kew poncentTltHl wafl 
shampoo. (1.00 profit every (I.SQ nale, 
Tr-ae ofTcr. Gallon samplo 35o. Therino^ 
sau. Feofls, 111, 

EARN tia-kL9 Dolly applyCiiA be«nUEnL, 

f oldUks sign letters. Cost le. BeU for 25t. 
'rEC Asupl^, Hurry] M^mtsllc, B-iWO 

Llppoln Ave. , Cblcsgo. 

BELL 'Svv. uioKl "eloUilEif from home, 
auto, atore. Men's oultA TIc. leather lack- 
ed 31N:. -overcoats 43c, dreuEcx IQt. 
coats 33c, Other kmnalhs. Catalog free, 

5AH, SdS--A RPOaEVetL, Cblcagu, 

CJHH-T3TUAB Cards. EverroPf CPicy. 
FiiA( ocIIetl eaiupiLw on appTOvaL Free- 
maa._COmpapy. 33 H b tb, Hew^tcti. Conn. 

IfElFB^LadJea'' used topcoats 35e, wlb- 
t« CMts Iflt abfti SAc. paptA J4c. dressea 
IVo. Other liarfaLcis. Catalog free. Fbrt> 
udy, KS-V Roofleyplt. Chicago. 

HOrmi Than a AreAmckcr; nr'o'~ 
amasliiE clEaner. Dry clean* foT pennies. 
wtiLrlwlnd seller. GoidEnhne Jn profits. 
Write itnroedlstoly. Homs Producta Cg.. 
Ilia H. Home Ave.. Oak Fark. 111. ^ 

srO Monry selling water DOftenEn., 
Rafmiinad J33 Elni, Long ficach, Cailt. 



CRRtBTUAB Card money msksia. 
Btandiui SQ fpr %x namo imprinted caoda. 
Quick Bolhng tl a^orttnEDiw ctmi Hr. 
Other bciEA upr PVtu samples. How- 
■rd F, Ell iS. DEpL PM, Ftmum. W, J, 
MA^E'Easy money selUdg fursiti^t line 
ChrLftmu osrds. "Leader" assortment 31 
jgorieoiis fOlilErH ruing like "wildhre." 
Bells for 4l.DC coals as low as BCe. Actual 
FEtail TaliAv » DO. Other bargain assort- 
meots. Also^ 49 Christmas cards impridt- 
rd with name for tl.QO. Finest low-pUced 
prnprlnlA id Amorlca. Write fur ssEnple 
^'Leatlci^' sssot-tbLeRt on approval, abo 
three albums tmarlpt cards and free gift 
QlTEta. Qllvrr Sican BIueLLa, I^,. u9 

Fifth Avenue. p^L 43, New Y ork. 

YOUTiL iiUco reallveriu mlrrori. taJHaa- 
ware. mA.klnji chloped. rIhs namculitca. 

sIms. Write Sprinkle. Flatcr, ISA. Ms- 

rJnn, lEidlam.. 

BTAitT Y-our owh bargain clelhltia bosl- 
hCAA, ikl] pew and uin ihoH. dresAos. 
ooaLs., eto. Experience unnecessary. Ptee 
whglcssle catwog. BuperiorH 1340^MX JqI- 

Eeraoh, Ghlcago . 

ATTRACTTi'^, FalriQtLc "novelty, Ic 
ataiup brinsx samplo- E^bk. prufitabbe 

seUer. Write bow. UtErt. lA £ASt ITIh. 

m.. Nbw Yonc. 

WINDOW BLga lotu-n. New "RontAa"' 
aty]a. Large iJsea. |Knriy ^h, Ahsew 
tutgly beautifuL Free aamplea. New eat- 
alPTue, fltlof. 79*1 Knlstcd. Ohicpsou 
C-RRI^TMaA CmrdA. EAm. gl pn hour. 
Take orders galore from mends. 5C ei- 
qulslte folders with name il. Proa ssm- 
pEes 51 deUgns. America's fisbest aeOllni 
21 Christmas folder box. Cwti He. Bells 
II. Reo ties t sampled today. aunAhlrie Art. 
DfPt. E . lift Flih on St.. N o w York dtj. 

AMAEINQ YatuHi, suodrles, notlmi 
hoveElL-u ruts, mlElEacy and palrlaUo 
Items. Postcaid brings free catalogu*. 
Wurld's lOa'Est priced wholeSsIcfS iOC 14 

S n-TX. Mills Salta Co., A9I Broadway, 

Felr Turk. 

BIG Munejr Applying InLLiaH OD autono- 
bflos. Easiest thing today. Frca samptai. 
If you Dell printing and advetllalhg spe-< 
cltlLJea wo have an excellent sldollnt toa^ 
tuTirw twuLcgmanla pamg idita In smal] 

S uanUlies. ‘^nalco," 727 AUanUo Ave., 

ippton. Mm. 

OAB SlaUgciA want thl* neW palented. 
TiMEAAjtr, Knlpp. Long F^ach. Caliriymlo- 
AGENTfi UikE big prnAts Ob food 
DTOcucts. bargain deals. Low whotssslo 
prices. Hush name fiir txdal outfit oRdr, 
flg-no-co. 3B19-W MIct. at. Louis. Mo. 

‘'PRKffi" Meiigaa outIw. jigvqlUes, 
lOQ^P prontl Marquexp, Apartado- 1179. 

M^cp City - 

AGENTS: StAmpIng on PO^t-kiy 

PTOtvetors. BamDle otieck with Tour name, 
addresi. 55p, atAimnlnw ontdtir Emblem 
checks, chect-robs. naoie nlates. Hart UJg. 
Cb.. 3(a Deeraw Bt., BrppklyTi. W, Y, 
atxiD Faying buiSnESi ollT«Ting nd-r- 
ton. plating Hutoosrts. redseton. blcr- 
tilcs, bathroom fixture br late method 
Free partlculAn and uroms^ Qhinraetal 
Cg., Atc. N. PfCatUT. Ttl. 

AOICNTfi — To mUl our Ueeraiun. Good 
proElLS. Kuuie builneAA. klaFWQOd. 
Ili0i-lH17 Broad wa t. H ew T-ofle. 

BIG MotlEy takllLg drdera- ihirts.. tictf. 
htHkcry, underwear, pants, jaefceta rain- 
Cheats, UhiroriuD, cLc. fialn cqummimt 

frpe, Experience unneeessarr- NLmr^. 
4B32-AN LlhCOln, ChLcagu. 

HlOH'AltADE BALEBMEN 

ADVBRTtfitHG Book matches. Amer- 
ica's largEst nmnilfioturor of union label 
book matches. Fast srllLog line. Large 
sclu prpdudnr ktt. Bampie matches. 
Cgmoiete cut catalog,. J3 oalof cuiuUna^ 
Lloni rTLpkes *c]l1ng easy. GomnUssLon En 
advance. SUdErlor- Match Gumpaxiv. THQ 
Oiee nwood, Dept- M-ID. ChleagOL 

Christmas pTOfItil Fifty 
print cards 5HI DulLar box assortments 
33c I Calendars, wrcalhs, plct-um, novel- 
Ucsl CauJgr frael Three boxes (1.09. 
FantUS, 449 HOfUl Welle, GhLcaga, 

mPEHTENCED foT direct 

soiling of patented made to eoejlauto- fi«rm 
Atted Ahirtf- Cannot be purohased In 
stores. Excelleut olite Unc Eur taUvripg 
saUsFncT]. Pn«s -I2.5D to (fl.M. Yerr at- 
tiictlve projKBlUEO. WElhngicx: Booa-Flt 

fibirt Co. Fftterson. N. J. 

A RKaL Future for you wlUi Red bomet 
hre control products. Low prices. Proved 
seven ysArv. aplEndlil -salrs oortClC froe. 
Borne good berntory open. Exclusive. Write 
gulck. 104 -Copiei Fulidlng, Littleton, 
CoEorado. 
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£V£ILY Busdnox nxast Iduy (hrJijtlvmf, fid- 
TtrUoJQf twak mitchn-. -etc. 

WflET? fqr the pfeoMcr LLo* — lOCM) at’- 
ceuilF LtttiiB at 54^^ prJca FTci? 

dPAlG. ^D^ wlTRfMJijd egjmnJaflJflii, 1 ?miub. 

;^p«Tl«ncr ubrie^fefldary. QuUlt lr«e. Db- 
vla Uontl Pi«&c, ^1^ &D. HamUhin. Prpt, 

jlfl- Chtciwfr 

flTCtiTi Our bLi bamin wgrt sUifVvt ta 
■tflm tsn^T. C^talilE fre«. Krlgwaliilt Lftff. 

Co. ■ Oco nto. Wig. 

“"ADV^TIBINa &M}t ramtfhcB offer 31t- 
(teL ipare Ube. Eipsrt- 

tnxa unu^cHAAry. F*sU\ry mreot. 
miew foF fine ouBUtr. imick deElvtfirt, 
bAlb »t eTderi; r«At«r leptifita. Atl bua]- 
ivwa firms btobovUs. Frcf outfl-t. instruc- 
tinbA. AinerLeaji MuLch Sz FrldLint Cb.. 
DcpI. tlfi, 1S33 Sguitii Trumbu]] Arc.. Chl- 

aurfl. 

BIO CaiumiMJaia— Bcaiine to storu 
liiUidd pricL-nff ■Ortfltfl. met*] sTieir nould- 
Inc. Ta rtatAurniea, watnu J^ticnx, 

P. Prldnir PrHS. T3I WhUe St.. New YorL 
CAliEWDAHB — Bcmutllift wmptctc- Hue, 
mi} x]xea. l□eL^d]nI jLUtilHri., skbiplm frK, 
Btart rw™-. be tb^ Ar*t Lfi the fleld. Flem- 
iDf ntlendar CccntiapF. Cuttan 

Qfow, ohapirft, _ 

aiQ Uonev fgr rcftl AaSesmen. Over 
100% profit to you. CDm.bLcLi.tdDffi etiart 
Jndkiia.tjnE jpter^t rates, djepre4:EBtleLn &qH 
maturitj. Ftel^ILc*]])^ eterv bti*lnn 4 -cun-^ 
^rn, bpth roUtI aud wboleule. a Uve 
jjr«p«t. Uakc ftdP per w«k, and more. 
Seippk senE to HaJesenen for apIf 35c Ip 
« ov» i>iMi«Er Kpd hindJlng. Sells for 11. 
?uLt partlculara nfiirddPk ubbs-j^l prep- 
Id Kilnaynen. Money back, il prod- 
u-cE doesn't do< aU wa otALcn fpr it, Ororra 
f Hidden. Drat, ewoi Suta MqoJcb 

Bir-d-. Loa Ainelef, Cliff. 

UAH Wllb. cju- tP EJQ^er r*t*-1] ttoro F^iptr, 

OucnlEUTS atmost evei^ imitv. HAPdle 
order* lor natiociilly knowp m*puflwturcT- 
Jobber. Areraae «ikPuJ*ajoii. Steady 
Wt pur □pparlpnkty. iMik* ^^CTleiwe Uh- 
SftCHMrj. World's Pioducia Oo., nepl. 

jIb-S. Bp e j&er, Ind. 

OEM Wantfl fuU or part cdioe hiaci m 
earib. ttniaLy t£> teke ordeni fqr RdveryajBff 
maCctibooks acid calcEufara. Cah cdthdiLe- 
oiciu. Qcen Hatch. G-Fm West WuMde- 
ton. Ch icom 

5*le*map! Arm'^ 
camp WOrkexnl Hpntlersl Perfumed Ha- 
FuJiaa Lei. Hew seoBAtloirLat aellerl Par- 
tiPUlan ln=e. M35 W. FlCO. Lw 

Angsies. Calif. _ 

BLADES — Biik bcAdCa. Dent quElLt.T. Pne- 
tory pTdi?ei. PoitoaLd. Aoe Blades. BuE- 

falp. If. T. 

KXDCLLEPT DD^QrLuoIb^ jelllPK- «ir 
HuiLi^tets Upc nf brunhH, ivjniet com-ml-i- 
Klpiix. Write for salca Dias. Wire QtLp 
BanltofT Biutii dm-pmnt. J3M Bth Are.. 

HeWYork. 



HEW HtMlaliy— finkij eTcrr hpiJpew Hid 
mofemiiinaj pian. Four tli sales dail? par 
GTC weekly Farrell cacared 4ver ll.Q^Do 
naonthly. wrltfl F. fi. Aroutrona'. Fieal- 
dfnt. Ek^t. FM. Mobile. Ala. 



WATCHMAKERS LeSjiai:^, EOdb, aup- 
plln, Octal La free. cnieiLSD SobooL 

Wetth Ciarit. streel, ChLcngb. 

OOOD Fesraaiutihp is valuAbLe buslsesa 

rn.-r.fi. Le*Tn tp Trtt* m kpAFf Umo. SOPd 

25e today fdT all blteik. eardt with ^ipbr 
luniM? beao.tJjQlJy written In white, pn- 

feSflhbdfil pe-nliOiUt and frsr bopk. ''Uh^W tp 

Become a Good FecmLarL" Tamblyn 
BvFwcl ot Fcnbiarutilp. 143 BJitge Bukld- 

iny. Kassas CL^, ~Mlfl3PUfi. 

LQCKBMITH Cenirse. liptk pLeklsk, 
key lUtlng, eto. H.fX prepaJd. LAOk- 

■mJth, CanadlEa, Tginj. 

LEAn^f ALreraJi ccmtintcUpn. Par nil 
tumoa alter employed. Over l&DO leeest 
FToduRlds Flow pilnfuLty emplored. Will 

Bfcept limited PiIcnbeT of qballJlcd cacTi 
lot seat- beajniiicic olass. Write Imnedi' 
ptfly, CalJfprnlR Alrpraft JsHUtute. Inc., 
J121 West Pled Bouleyard, Los j^iielss. 

ARTISTIC Letterlii 4 slmpELncd. F^L- 
nntlpy work, Ubidut IrttfHpif r^wipploi 
free postpaid: Thompson BenoaL Fan-r 

yao. Mlolilian. 

LE'AltH PmcUcat blue print T^Log- 
oLbckly at home, sparo time. EnflneerLoc 
grrvjpe. Boi ^7. rfltfetde. WjchitfL, Knnj., 
LEARK Watebmakmg. Material InEtruo^ 
Llpn$ fnF nto^t Add WhplE^ale abpply kktA- 
log. all tl.M. Rotund not satislaotory. 

Etrwarl'a, Kt QILtc-. fit. Loula, Mo 

LEARN Autoi lEijectiiiJibcB, body, repS.I.FLrLf, 
weldSni, electaleity^ refrlferalLmi. Diesel. 
gCj^Tlnjipn'x. aWA Majp. K j pjhs OUt. Md. 

V. 3- kdVcFhbiEPt Jpbs bow opep. Hew 
etudy course. Ho cost until on rovernment 
parroU- Prre infprpiatLnn. CItH Prepniw* 
to^^jerrlcE 1742- A W. LaBaRe, Chleajgo. 

LEAHH Tetefiaphyl ' Bplendld opportii- 
nJye? jip^ pmva]]. All ciptiHca low. tat- 
alAv Im. DDdgE'& Inititutc-, Slatt Ave,, 
Vdm "" 



ifamtso. ludim a. 



HOME atudr lor defiree. P^TCbolDfCfi 
MfULPhf^-Cx. PhJi-paaphi,. Biblr, Free Ib-- 
iDE-Enatidp,. coilejTi Of UnJveroaJ Truth. 

M-B EOat Jackaan. Cb i EOjO. 

CLIHICAL Laborafiory t^tiDJc 'tauiht In 
vour nwp. bomc, Prapyce ooifit eopolled. 
HulkUn free. IrFiBorlal Technical lostl- 

tute. BOM 1M-E. E lkbarL. IndLana. 

LEARN Hit oa^ trades In 'a ""few weekit 
Decoratink, paibrrhanHtuR. fixianiug. rair- 
bilFur. slkQ and nlctorlai; nalntlng. Cata- 
log fret:. ChkauQ FidnliEli: ^h.wd. IG 

West Ljikp Scrert. Chicago. 

BECRET Invtsygayon, E^p^keD^'’cin-> 
iTLEn*ui.rT, DctcfUve paitleularH frea. 
deoiTt Watner, H-31HQ B-rD«dvay, H. Y. 

FLAYB, BlDdiClES. UANU SCR EFTS 

WETW WcLtcm ne^dpdl f^eo test BhOWi 
7 PUT ability. It'D fuAl Hd cibliEqtiDnJi. 
Bunh iwtaLcard to CoiFifort Wtiter'is Benii- 
kr, Dep t. 7B3 . Bt. LOdJa. MO, 

BTDHTEE. Nereis. ppcFTM wanted for 
IKubilcatioEL Many ea|:er nutketD. Auttior 
wttl help yem aril, ManuiorLots marteted, 
rexi^)fd. troed. ChriitaptLBr Cwrr. 3fl3CA 
CheaLbut. PhlUdeluhl-a. PoFina. 



CARTOOSfrWCl CouxMi— M lUustrated 
IttsoEu. oMsir 54Q skel^cii, dT^'^ug' Daucr. 
□Dnf and PFOOlls. II.N coDiolete postpaid 
Montes BtUdlQ. BM -Mil. Paja dgira. CpIIE, 
AMAi WiJK CartWI^Btfi, ttia tnaArf 
evenlnirs, copying caxbjgn* for adTiiUaen. 

Ad-aec T Lee. At gyle. WlscoEmo. 

CliALIt T alk* Laugli producLcif j»cb- 
sram. kl.H. CafAliv IQc. Baida, the C*x~ 

LHiOnJSt, OghkiBh, 'WiacpnMln. 

COMIC Pen and ink okEtch made frnbi 
THtr pbotdiraph. FictuH uti- 

harmu. State hobby or pastime. Send 
bhOW find 1J bo- TbanLmi Rt. 1,. 

MM nmi r i:,_FenBa. 

'"Ifew And InkrdrAwjucB. l>f m draw 
your BdTcrtMn-g and catalogue lllastrw 
llbUE. fram phOtc^, cpu|*a pr pbJects- B«iL 
work and lair prlcec. neraldlc Sludioii 
t$iiP Owkdale Arenue. Chioajta. HI. 

ADVERTESlHa A-CRHaRS, LOTEB ~ 
WRETERf). FOR ADVErTESERS 

MAJL-onOER Or HtPht ad rewbipr 
1.Q40.DOO tamLlLBS throuihout CnlteEl 
Slait* I11.4D Inch. Nc-impa.iKr. rnapriiSdiiE-, 
mallinff-Hat. Tatfl-biwk. free. Chlcaco Ad- 
rertlEthg Agency. aa-FM We^t JACluph, 

Cblf.agn, 

IHCH Display advertLscMcbt fUiy maga- 
dnc3, yEKT US, ww>d'ji Fopiilar SerTlces, 
AUanUo City, (H. J.) 

ADVERTISE: 34 Words. Hi jivw^fLpsr^ 
1G.-5Q. Lists free. AdvEtUoing BkiTEaiL, 

^tkla-C cottBBe Oroide. CbicnBa. 

LBARW Adrerpalna at hobic-. Euy pxm- 
Uofil jaLan. Ko text Common b^odI 

eduostdon sufficient. iTitcresiihR- b^nkltt 
and redulrements free. Pave-Davis Sobodl 
of Advertifling. Michigan Ai^e^ue, 

Dwpt. 1*3C. Chlew: _ 

FREE— Hrw AdkErtiEkn Rate duLde. 44 
pagtB. includes everythlnr. Lowest mini. 
E. IE. DrnWn AdrertljiEng AgcbCy, Mer- 

ehandJse Mart, cmeago. 

ADVERTIQim Plsud all magaalnea, 
nrwBpa-i^Grs U.S.A., Canada. Lowest ratn. 

Ft4E ScrvicE. Sil-pagE n.tBlDg Im. Baker 
Advertising Agency. A- IN W. ModbsociH 
Chleagb. EstaSliBbed 3S yra±o. 

TYrEWRETCRS, DETrLEtATOIta. 

OFFICE DEVECGB 

OVnNO To prE«uTT of naUenal drfense 
PL'ogTara we must aac-ilPoe our tH.fiSi Rcto- 
ar«wl p«t Cord fhiplJcatorB MUlpp«d with 
stenens, pads, aiyla and irde for %i.S5. 
H. J. O tto Mlt Co.. EvansTlIlc. Ihd. 

^'HEW Freocofl' etencIlB fear all makea 
ifbPUca-EarE, b qtilrefl (iSb] (S.TS. One 

quire 13.-04, inis and supplies. Automatic 
tMjsi c»rd efenctl prinWrs i^.TJ. Wntr 
Fitlsburfh T^pevrlUr ftupi^ly. Depart- 
iriEFit fe-33. PJttsbuFgb. Fenna, 

TYPEWRITERS. AddkC. mlkrtrttraub, 
ipwlysrauh. «SdTe»wrT*Bh. Bend jgp fr« 
llBlj of maetiln^ that will help you at 
half urtre, PrbiU. 3» FniLtt Rtda.. ChL- 

CUCh 



EDBCATEDWAL AND rNSTRDCTION 

LEARN Welding I Qrt Into alrctalt. 
ahiljbUlE-ditii, b.L£ndrrdx td Icnpartant In- 
ilitEtnes Lhat need trained weldEr3L Pte- 
pare now fnr good pay mid future. Lcam 
spare time at home If nreferred- Write 
for fTc« Utilities Engjneerini Inati- 

tu te, 1S14 Belden, DepL ll3c, Cb-kagp, 

. LAHCHTAaES^^rlcntaE, Celtic. Slavon- 
ics rrammarE, dlatloFuiTLM . chrcstoiuath- 
Jes. Write wantts. Paul Carr, Warwl:^. 
KiW YOrlL 

WKLDINO— Eleeit-Ec aiO. Learn prOUt- 
able trad^ eutcklv ttiFouah actual nrae- 
ttce. Individual welder lutruoUoa at 
bare iiMst hE materials. Fill! parttniLani 
free. ViJuabEe welding lesGona book 5Pc. 
Ecbsrt- Weldihg School, Rok M-ipip, 
Trpv. Ohio 

1M| BATTERtLl£8R Radio, plana 20 
ge nta. E irad. TI pp City. Qbia 

BUBIHEBS 'job eounael, itensocial, all 
quDbnni ninwEred. Send one cUKHar. 
Eau ^ h , 3321 r O V e Btreel, Berkley, Calif. 

EHJOY HrslLb. Beepeup profCMlonal 
oerobat. Free health bMk. Write E Emil 
Knaff. 21B4MI Hnrlti SJnd Street, Mltwsu- 
ker. wu. ^ . ... 

iios-ins MONTH. MES^-wfliDEn. Ott 
ffovitmiiicnE. jpbx. PFf^pH.^e paor for exam- 
inations. 3-3 page cLelL aervLCe bnnk, full 
barticulars— list Jobs free. Write today. 
FrankUn InsUtute, Dvpt. C2, Puches-tEr, 
H V, 

TTBCCEED With Supcj-Mcmory. WWte 
"DO ' InJb Company, Bos 1133. CtllCSgO. 



Dri^tNLFig BERTICE 



FRCTECT Tmu valuable legal papers, 
dMumEntx. plana, etc. FhotuHist copies 
m-ade or anyyainr written, printed or 
drawn. ReosonaMe. Photostat SEt-vtce, 
3017 Cernuik, Ciceros, PIlnwB 

ILdO Pays rar Ban FranciBoo office un- 
der your bajhc. Personal, buaLni^ mail 
reecived and TVmalled. "^COoslScls," 131 
Turk. Sa n Frauclsen, Qaljf, 

HAVE A HoEEywnWtd or 'Lw AnR^lfS 8d- 
drrs4- ror business, pcraonal, oc social. 
We rcn'iaJl dully, l&c eaob or fl.Pf] a 
month. Lost frknda located. Cslifomia 
TbforbiaEJxrn and Service P.Q. ^TI 

'Metre pcht an Bta., Los Angeles. CalJJ. 

CinCACO Mail ad4r^: jp monthly — 
Rtociving. relcrwaidlng your btislnos, 
JjtTTjOnaL mail. OppfTal. 30 WCBt Waall- 
ineton. i Ealabliil^ 

WAfiHINOTOH. if. C.. iD«11 forwarding 
nddress. Bawkiua Mail 6it6G II th. 

C.4RTOOVSNG. CaMMFiRCF.^L ART, 
SRDH'CARD WM1T3N<|, gIGN PAINTING 

"6TtlDEMT COrUwnJst" current iBBue- 
Included Wllb our helpf-ql bopk, "&rcrets 
of cartitQFi.1 ns " Hollar PM-Hwld. Cata- 
logue 3e. Eoiue of Little Bm^, 1&6 FJiUi 
Ai-rnpc. New York. 

HEW liluEtrsteU method makn drawing 
«u.sy, eliripliflBi;|- Seqd itarop for eyc'- 
opening partleularer Leon. Com'E ArUat, 
Bok 353. Lq* Angeles. Calif onUa. 



RUBBER STAMPS AND OFFICE 
BUFFLIES 



CUSHION Staippfl. ] line 35o, a tine* 
3Sc. Signatures ll.GtlL Stamp Wocks, 
Ra-itingK. Heiw. 

3 Lines 34c. Indsxjed. cuslxlonsd- Fads 
lOc, SlJimprlte. Waowatpag. WlS 

BLAHK Qummea iabalB. 33 to perrorat- 
ed Dhe«L. Sampla? Dulrn. 331 Fitl, 
Fittabufth. 21, Penrit. 

BirrERIon. cushioned., ladexed. Two 
linea ±5 q; -three Signaturex |1,EQ. 

H^qcujii^B] 4. Hr-aUlsy, Peor ia. lilin cJs. 

KHOB HSndia, ouhtnued- 2 ILrru SBD. 
a — 3Be. Btamn Works. Oontcrugrt. N. Y. 

2 LINES 250, 3: Lines 33c. Stamp Woflca, 
Auhprn. Nebr. 



PRINTlTiG, HULTIGRAFHTNG, MTBflO- 
GRAP1IING. GUM31ED LABELS 



jwo EMvRT.OPFg. l.etterhcads, Wll- 

heodE, 3ULtcb3Eb.la. EinbSDDEd faEuinBa 

eardn. fl-79- each. qaaLty service guaimn- 
lecd. standard PrthEing Campany. Fair- 
nicnt. ~w=cBt V*. 



PIHHTQRAVUHE Rstsed ItttEJ: buEinesa 
caid-i. l.OOD aa.7C. Card cwui ireq-, Etam- 
pLoa. Oon Freas. &D1T Cermak, Cicero, 
lllLn<i-]n 



IK) i’aKlI BOND Letterheodfl and IHO 

EtLVEl-OpEE gl.OD prttpwid. UamriiErinil] 
S1.23. BcnncvLlle, H7 WosC Roosevelt, 
Philadelphia, 
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PTCTURB tdatwJ*“tJ«-ndrrd totana lOe 
refundable, Arrawiidrit^ PMltHl, WAtn^- 

iHtFT, , j Cgmi.K.Uji.u t 

ao ^'AuflFijL CtirEatmEifl lumo- cards 
tl.-oo. 0\vA£, lai-B. Cti?sLn4t, StttnUsax. 

Pfjma- _ 

amlioTO LBttwhcaaa, IW fn- 

vcdcpcf, I1.DA pcutpaidi Brnt^pr'k, i03 

Wah Mt3B, Qw ensTMJft, _^Eit^Jt5L ^ 

PHINTUfa. BauUhiE,. ec^ntmiLLcal, 
taUlc and c«JgrHl labels. Ictturbeods. pbs> 
tgV^nUnjr .adverUmlDR naVcltlts, V’m Ltt 
ufvLH. Ganpla IM. mtiamodfirn. Ud 

yalnuE-. Clcwtn-nati, 

j[}JD Dl^tLncEj¥V. HaDitneTmin 

utiewfimis aud 2^0 tSVelOEHfi — 

11.^5. Eftinii^. W. D. 'treosbor. l^llruri 

FgnTwrLTjinla. 

THOlfSAJflt> feuLrifJis ii.M, Send 

Tor £aiQ|?la. EaLou Press, 13101 Ifafs. 

gardaEr, KinHM„ 

IWW STATE WBNTfg W.M pmsIpaLd. 
Baupla. Stale FE^uirennanbA RAB Pub- 
Ctncl-npatl. 

ErOOO ELifiQANT ftjd dx^ulaxs, fT.30. 

Tc-]dcrs. imklets. cards, tbaUcasT?. low^ 
esB pliers. g«idprl-n.t^, Harri- 

flMjluijji. Va^ 

1,(H0 eta CTRCITLABB. 7 fl.tQ. 

Pcgrlcu PrliitJuB^ AihMi^, Peimn. 

J l.dg Each. a(H LsLterhtaElS, aOQ tOr- 
apes, SDD biisInEss htOe. FreipaLd. 14 
h-mir acnln. Prw, UlT CErbcrum, Chj- 

I]]- 

THOB4PBOH PBota OHset PrLatJu*, 
JlftklMlle Csntie. K. ¥. Illustrate adi?cr- 
tlslfl# malMr. Cuta iiji&e« ss&ry, lampla. 

PDUIt LilQe CblDIUd Bticbn~ 
iF d. M gri ea FrlatcTT. gg^na^, Mich. 



n)D LAROS En^dCHe, JQD IcLt^beadl 
.tl-Od ptepaJd. Cravn Print,. Ad«]phE._cn]Jo. 

J(H» BUSINlsa Cards tl.H. 'TVlUraar 
Imw. ISO B^mc€fQ At-o., Provldanjct. Rti>«lb 

■JiLlcid, 

- SH ENTELOFES tl.M FwtpsJd. ElSVfP 
umEr 11.00 siwelftb. Fr« fcMcr. Bmti- 

PrlnilcLfl-, fian. AnLooiLn, Tex^. 

IHO BDiaiHESB Cards %i.Te. ICKK S1I1- 
boued letterheads fl.Olij IfKK) standard 
(1.35, TJmnVL l&lu!. Quldk: de- 



^nlnpi 

lL«rr ■ 
High! 



iLs^err prieu dueled. UL HsU, Bax 
iIxTld^. Texna, 



ag^TNEE^ Cordi. OEd, OUiar priub- 

i_HlL_ Chareb Ftcm, Stanley, WiacpnaJn. 

JOB PirLbUiig. -qulcle, raasAdsble. Sadii- 
fles. AUantlc. Bex OM-H. R«H TJIM. g. C- 



BETTER (Quality lettertipadi. enveln^Ma, 
estda xUbeuedlfi. ReasossblF priced. 
SamplBS. rranXila Pross, Itl-A Bloacn- 

inatciD, ladlKns. 



■aCFEPlDa QuALLt^ flbl|wLn.|ir lalHlB Bad 
flCLciicHi RcBscnaUc. LatwErraft. 

Ormae, WlrOomln. ^ 

250 LETTEItHEAD3, EaTElopes, bLll- 
hEsds, cardfl. Gambdnatlun (3-04. ^^ca- 

npmiE PreiiH, I^CmJa, H. J. 

O'FT&WT PrlaUnE wEUieut -mts. Chr^- 
lan, bookJEts. etc. AcEJ-va Pres" HTd 
Praadvpy. Nem Tent, H. Y. 

puivniHO Special— too BiFm ^Ud 
lettertieads, IW m-v^lDowa, i Un», 
^th |].Hi. F. C, Ctsmer, Boa 3S3, GhE- 

cago. 

I3S EAOlEl LetterheSds, e^\ en- 

vtflQpsA, (1.00 poalpshd. Brenner]^ ^ti-E 

Waypa, Miaaletgwn, Qhjft. 

RAItVSY LabcU. Berea, DtUQ. Better 
labti T aluE M. J^tarasUni sampkE fr«- 
bilMEdaRAFBJlca ~ &Oa Pwtcsrdi Cir 
SOolcCtcFf (i-OAu AddLtl^aJ bimdreds. 10c. 
Ho Itjuaae Uadt. Bamnlef iree DalEsr 
Letter Service, JAQ W. Washlagbrn. Cbl- 

eaao. 

SJDALimr FnntJnK— uniurpnned, Lm 
Uritex. Samples free. Fams Frees. Latti- 
rqp- Calif. 

FltlNTlHG oumra AXB SVppLtllS 

IWEJCPeWSnTE SiA Printing Dr!- 

L&lls Tree. Naveltr Bhoj?, DavosYlUe, 

Lo u Iria n a.. 

NEW Tme ressanably priced. M. n. 

LaadlB Cu.. Rich. Lend,. PePna. 

HAND FretsH, equipment. List 

ficfl. Jemei S. Prarl,. mnhaii'gte, IiidiflHa. 



BARGAIHa ~ 
Btni atamp. 
hJeK^. _ 



— Presaes, tnae, suppUes. 
lEi Harvard. Caotbrldtfc. 



USED Presses, luppUes. lilsts 3t 

TurnbiUEti Barvlea. LofBfkUe. FBoaii. 



PRINT Year awa cards,. slMtinncrv. tlr- 
elrculEn,. sdvertlsLpa. Save moatY, BLm- 
Ble nilBS fdralshcd. Print for ptbert, idee 
predL JutUOtf- MlLQt (fl.34. SGSior UUtfLtfl 
(td.iS, tSelMjle free. Kelxif, tod., T-11 h 
Meriden. CPctP. 

PRINT At home, idc ^ll bring a mhs- 
blcte iratalaa cfl nraues. trpe aad aorrollH. 
P, Fetfler -A Cembaov, d Calumbla BL, 
Neirarlc. H. J. 



PATENT ATTORNEYS 



IHTETmOHS- Tate J3rst step toward 
arirteccnaa vour IPTCFlUca^wlthont nhlLna- 
tl«n. Write inr frrt ""neeped of laveDtlon" 
lorm tor eatabllEtnnt date af laviatlvn- 
We bIeo- oead |ieE— 43 page botik, "Psbctit 
Quldfl for the Invantor'’ — tclllna Import- 
Lpce t)I prompt aeEAn, ooundentSal sesircb 
urvlce: how to sell and mark.eC larca- 

Uoiia; 4ctAJlp of DPavenieot pe^ment plan. 
Sepd fot Free ‘'^Patent guide" and "Record 
vf lavantlivn'' form C«ta7. Clarence A. 
cyBrlEn, Reg^tEjed FaLeat AlLerbe^, 
lltlB Adams BuEIdjng. Washing t on, D. C. 

FATEHT YdUT Ideaa, Write Lmmediabeir 
Fcrr t-ED free bookx. "Patent ProtcetJen" 
■ad ''Whep. and How ta BeH an lavEatLctp.'’' 
Fullf explain msny IntEresilna' PolaBe to 
Inventors and Illustrate ImnartaaL mecOaan-' 
leal nrisolnlee. With boe^ wr Also send 
"Eridmce of JnvcnUoa" larm. Promat 
Bervlce, naaonable Ha. -13 yeam' exiM^ri- 
enee. AvpLd wUt of deLay. Addreu: Tle- 
tor J. Evans it Co.. Pa^terEd Patent At- 
tornevi. 41L-b VlotOr fiuLldlag, Wublag- 

toa. D. O. 

iNVBNTOftS — Delays art dtaaeroiis-— 
Secure paitDC pteteetlon now. OHit acT 
booklet, ''Hot lo F»teat Yopr Ifkvcn- 
Llon."" Hn charge for nieliDkiDArr Inlor- 
maUoai. McMorrow and Berman. Rcgls- 
tcrnl Paicnt Attorneys, 1343 Barrister 

Building, WaihingUKn. D. C. 

PATENTS. Protect rouF Ide* hr secur- 
ing free "Proof d mvenUoii" fdAer. E*. 
ceptlnnal aeraPiULE xervlioe. ttstabllslied 
13M, Si. S'. Vroomaa. STl Woodard Bldg., 

WaahjatttftQ. 

OP. DO ATrOHirinrB Fee lO. snme caaci, 
Free parijculsn airmailed. RdlHrt Beck, 
IjjLQiBAT rEsber Building, Waahington. D. C. 

1NYEHTOR3 — Send lor frw booklet 
‘'PatfPt-4cnrc." Information based dh QI 
Tears oxperl-sace. Laoer ± Lac^y, Dcpt, 

5 A, S36 F St.. Washington. D. C. 

L. F. RANThOLPH. 3B-S Victor BldJ.. 
Wuh-inffton. D. C. Ldw post. Bohk and 
iDlarmatlen fret . 

■■IHYEHTQH'a'&itLdr" frer: full Bnlor- 

matlon abouE utentlag. sellioa InvctitloRa, 
Firaak w. Iiedatbaui;. IH Nassau Street, 
bStw York ■ 

IJfVENTOafi — itef OFO- diwlMlng roitr in- 
ventlm to anroae send lor Him '^£rlden» 
pf Coaei|iiUnii"i '".gch^duts- of OoTerameiit 
aiu] AttofncM' Poes" and Inatmetloiif, 
^at free. LanMter. AllWtae it RonLtneS, 
ill Bowen BullJltig. WashJn rlDD^ D. -C, 
PAT.EHTB. Booklet Ires. HighEST rtlrr- 
enocs. Beet resulU, PromptncH P-s^ured. 
Wntion H. CoEcman. Patent LAvyer, 114 

Hinm St.. WasBJd gtpn. D. C. 

PATFWTS— Trado raarlcj. PrclJialnary 
adTloe, l»ot and dii^ri«UT^] tonn free. Per- 
sonal lOTTlce. Dving L. kfeCathran. 3ll 
UcLsohlen. Bldg., Washington, D. G. 
Rcal stered Paben L Atborpey, 

MERLIN M_ Evona— ftticUtered Patent 
Attornar— prompt, esperlenccd, periooal 
pate 0 .t service, ftcuanablq fo^. Strict- 
eonAdenc? obtorred. Send today lor legal 
''EvldeklCc of InVentinn" lorm, TlS-L Dili 
etrcel, H.W., Washington, D. G. 

FOB INVEHTOR4 

IHVSNTORSr Tima counts. Tate Urst 
step toward pk-pLcctlng rmcr InTentlwr-— ■ 
without obhffaUoR. Don't delay. Bend fnc 
free "Record o( Inrcntloai" form — and 
BEW hoek. ''Fatent Ouldt far the In-- 
vrntor" oontatninc Ins true t Ions on how to 
jiitcnt and i^ell snqr Invention; dfctaLle of 
confidential search service: eonveoJenb 

B njmflnb plan. Write today, daronce A. 

'Brisn, Register^ P^Eent Atto^ey. 
IKIA Adgme Building, Wash ington. D^ C. 

FATYINT Your ldti_ Write jjhraedlaiely 
for two frEC books "Fatsnt Frpbecttpn" 
and "When and Rnv to Sell an Invrn- 
tJoEL" Fully sxplalh many Ihtersstiug 
pidntf to InvrntorB and Illustrate Impor- 
tant niMhanicAl prindplpj. WlUa hcmti 
wip also ewid "■Erldenc* of Invention" 
loriP. PiOjfhpb xcrrict:, l^uPcLablr fees, 
fortr-three years'' srparlencs. Avoid risk 
pf delay. Addi^ca^; VietCT J. Evan4 ft rio.. 
RoalstcTod Patent Attorneys, 4E1-L Tlcl^ir 
Hiflildlng, Wmhingtnn, D C, 

DEVELOFIHa Tour Idsa InLn tnarkeb- 
|ng artiede, dlu. toob. tof rapid and cheap 
produetlou. Is pur habtnr. 'Write us. 54 
leera of .ezrparicnce. H dr H Tool it Mfr. 
CO., 3D3 E. 3rd, C^aclppatt.. O, 



CONTAfTT » Bu.Yera[ Your InvenUon 
drewp. Id prints und K msmiJactuTeTS. 15. 
U. a. Draltlru Oa., D1 Wall SLy^st, Hnw 

York. 

WANTED I BPulU Inventlaiui patented, 
unpatented i cash, royalty basis. Tnp<< 
hagea Conipanr, MT IfiBJt Bt Clair, In- 

dianapplis. 

MANOPACTDRERH AddfeoaEB— 35 any 
tine II; unpatented LnvontlonB wanted. 
Mangfieburers DlreebSTT. 3 l 3P North 

Ninth, ColuBthus, Qlile. 

PATENT, Tradciaark, drafting, ojearnli^ 
in-f. completo Inventera acrvleo. Edward 
COTOtoan, Chandler Bulldlns. Washlciffton, 

D C. 

WE Fltid buyers for oabeubed , uty^sbenb^ 
cd InTcntloaiis pracncal way. EndlacoElng 
Setyke, Bnx aj HI I [aide, Wlotiltg, KanjSj. 

HOW And where to ohtalri capital- Pax- 
tloulajs free. Star Bervlee, Wapakensta, 

Ohio, 

INVENTOR'9 Univrat ICdocsUin-; na- 
taJns MO mettiaulcal movenonts] 50 per- 
netual crtatJaUi: Inabnictinn prDcoring 
and soiling oatratf and selcetlDa an attor- 
ney. etc. Suggsflta hsw Ideas. Price (J wb- 
pgld In g.B.A. AddrcH Alhori B. DleEerldL 
^l-B Cq|Q rad o Blda. ,^ Waihliftj^. D. C. 

HAVE Y^u^a- Boun^ araEtl^ InirEBLioai 
for qalfl. palehted plf upnatrntrMl? It ao. 
writs CtiartBied InsUtube of Americu. 

Wa-*ihliigton. D, O, 

baysts merlUrieua pabEnied, 
unnateatad tareatlons. if will sell, renly 
IcacaecLlAbcly. Descriptive booklet., refer-- 
eases, fres. Inventian Renorter. 5A-1I33< 

gontli. Palrfl^ld. Ohleaau. 

I SELL. Pwbetibs, btablisliEd Ip IHo, 
Charles A. Boott. T73FM OiirEsai Ats.h 

RocheBter. N. T . „ 

CABFt Far nraeUeal Ideu and InvenUans! 
Mr. Balt, AB-B441 PleuiaaC:. Ohlcacui 

INVENTIONS WANTED 

INVENTIONS Wwated— We Kivo fadlU 
lien and ftrtaticce to make and esU your 
Edns. Send juodsl, complete d^balla and 
your wishes vith fl»t IflEber. aencnl 
BeleE is SuKply, Ml F^t Wgehlndtoii 

ATflinue^_^Madiaan, mo 

“for Defna5P?liieU>JT- rc*d. Fermanend 
mVEIilijme, 3i Weat 33rd, Wt^ York. 

‘nS'VBNTOlbai ITsyo yWi apod ^Hbeht- 
able Idea? Wribe Dent, n-Q, TUia 19, -^ta- 

tioFi M. Hew York- 

CABH For InvcntihnE. natentHl or un- 
nateated. Mr. Bait, A-M4I Pleasant, ChJ. 

eggp. 

WAHTED-r^UDritBriaBs palented, unpaL- 
Bated InrcnGons. Booklet, refersnea. 
free. Invention RDHrtoc, 5BU334 South 

Fairneld. Cbleago. ^ 

SliALl. InveiiLioau vmntad b? manufor-- 
lurEfs. I'll help you sail jour InventJoDL 
Write for free circular. Stanley HuILh 
1939»K. lincUd Avenue, Clevelancl, Qblo 

51MFLES, Practical lovfptlons -wanted by 
mAnLLTaetursTS, ubtentsd or unoauntea. 

Information -wrltc Chartered Instltuts- 
of American IrLvenbojs, Dent. 4-D, Wub- 
IheIdB. D. C. 

PATENTS FOR BALE 

THE Claau» method of IajIb# shlaglefl 
has arrived- Roc( ctsmp patent 3313195. 
No null hoEss. Labof aaM«r. Easily monu- 
fsclursd. K. F. Johnson, Ht. 5, Box 313, 

QlyjBpda, WashlnttaB- ^ 

DUTRiaKT Dt fdyaltJ. BmaU article 
rital to natlrainl defonoo. ChBan to ntan- 

UfaebUre, galenled- Rcry Depee, Ophlt, 

Ut ah. 

PATENTED Invention for" ' spearing 
xcnall oc Large floh. Pai|| J. Pearnan, 574 
Tex Ave., FetUlae. MkclL 



ELECTRID Appliance. WlUlam Baresch, 

11-05 l3l St.. Collrge Paint. N. Y. 

Dtsormaxi." Appfcnklleria 
weight opens and cUsoa doors. Do Levc, 

1515 W. 30th. Fucbln, -CdId. 

fTHRlSTHAS Tree lighting drVlee. pst- 
entrd, Idf sale. E. Lundstrom. 9i Cath- 
erlne St., woragfer. Mom- 

atANUFACTB^lNC _ 

MAHUFACTURINQ. Dlw. niamplnti, 
all raateriaL- 1 . Rimnawork, Inventions □»- 
^f^.ltnxA. Baueo'e Specialties. Kapsa;; CitJ. 

Mo 

ME'tAL StampJpgS, [dJtS. dl-N. models- 
Hagibrom UanufacLuriag Ean.-- 

MS City. MlPsouri 

UANOPACnTRTNO. Any aiatoria] any 
fmontj-ty. iPTmti[in.T devEleped. MIltHrnib ' 
fiurltngten, EentuekJ. 
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POPULAR Mi;CHANICS 









MDDEliS MODEL aiTFlJES 



MIHIATUttE Stwm JocmBCiII^eI, MW 
CAljitgR; UitLtllE tU bJllMM' SC^odfl 3h!r 

LibUe EnainCH. WtlminaUn, C nJtf nrada. 

UODEL Igr JdVrQlPI^. E«l^ 

3c jtucnp Tar Fierce- Mcdcl Wcricf, 

Tini &v FarK. Pl.|:. ^ 

BHIP ripddi“-£*lllnir. ^tcam. WAfistLljia. 
carved hull lelEB, blocprlnte, ntOiifs. Post 
delivery. 36 Bftpc [jatfllPF fingclicT, 

igpfl. M £■ 13 St., Me<m T ^le CLtj. 

aXfN^Mims. ExperliMEitcc!.' 
mitouB Hem IDc tor 44 paa^ topL acid s-up- 

E tlca catalfleuc. many apedal t^qb liKicd, 
liLuriiicLtif, ^77 E. TniQacLtw Excecc, 

K Y .^ 

CAHYED HuJ: aJnlp QiKlE] iLdta. Bhip 

and raclit ciDde]. tncdd. vacl^t 

caJU. ILLuatrated »ba]CB SOc. A. J. Tinh- 
-tr, IMS- At F-gyal Ob^. MLch, 

HOMCtEAFTSMErf 



PM^TICQ CatBljji— BakcUbq pc.w h;t|— 
for uevtlty boK. two maceleLH, 
two rlne3, paper knife, tour pin®, tnstruc- 
tjgn xbett.. and prOjitci cb±i^cLon dyaw-' 
in«a 41.36 cull- Dwndable Mieby. €d., 

3011 HaniHon. Oakiand. CaJifomla. 

WODDWaREZRB— U» r«H lUJdWHd 
vcncen fgr flm turiilture. wd tablea. 

phCltJred, eU. Harbcrall, 3909 SouUl Fib>a; 

wn vffri_C4m riKtp. 

liEATIIEElCTIA^r HetdjCLiiaflErd- — Lcacb-- 
cr Mippllca and loola for maktcvg glovn, 

rtiiicxikshns And Inany bcEfiib. ALiO 

arrbeiy and woodjcraft lappUes. Bend lo- 
ipicalqr- J, O- Larabn CO., t30 
N. WacLer Driw. Cliicaio. ILL UtpL 

Hfr-D. 

KNOCEXKIWN Codar cnesL lumber, ve-^ 

IKers. JlLip;Un.lid ciLLnlai: ICe, OlEca KuO- 

daJl Col. Ekcalur. AJa. 

BUIT-'II ^trniDiltiijfd liQywaDd 'kELchcii 
cabiiLetfl. rian£ 2ib. noaer crndeTwgHl, 
4617 JDbnflgn ATcnge, WevCem Sprlnv?, 
PIliyodiL, 

OFT Free IcathcTcrPifC (iHixpttJaJi n«m- 
phlcLa, piices el lutlicn tatilA, EM^leeta. 
Mabe «tra mgnoT. JicRuEiiul id^tg. li^th- 
ti HAjaplia 9c, Wilder As Cootpan^, 1033 

Crmby. Dept. lOP, CTiIhwol lUlnoJa. 

UIATHERCIIAFIBMEN L Write toda? 
i9T gB-tmlcmg obgwin^ RPprg-irDd leaUier- 
ittlt dujfinfl. UiAt Vt Cipbpai Pd l^Chcf 
cot cotfl. Loatber Froleeti CorapanF, 3203 
BciVldgre A-vCn^^e-, Dgtr^Jt, ||jinb.1j:j.p. 

FA5T Morwr In hooio wcrtutiDp. Bea- 
aodpl PBUfflsJif. Stlls -tq >o'blKni. PartJe-- 
LUan 4L-00. CraUbilt. 2916 Epuuett St,. 
PbUi^, Teiag- 

2B I^WIT Orpam^DE pabtetEU. 15e. OUier 

pattenu; 10" -30" blab; Cutcb irlrl. Dutcli 
bp/ bJiata, thill LertLc]^, Uc:tLcaii Rlrl. 
M^iylciBn bar. dw^rf. onnirgln. flower Arl. 
lOc caebc 3 for £e. 15 pcvpltv paUarna 
Slhi. All G2 foil paileriu at.ca 
paid. Btrotberk Box 335-CW. BaUiLtfteu. 
Wr>flt VinrtnlR. 



DECALCOUAmA Transfara at hall 
prlge. Lurae Irial pwekagg, Irtwt variety 
^ eoliL Ira Decal Ccl. 230 Ep. Wclla. 

ChlnfcFP. Mi, 

MAHE BaaPtifUl MEXJdaa pJ>qucfl. 30 

f iRlIcmH, egrripletc Inatnictiona 2Sc. Mei- 
ean Art^nftB. Engle Paaa, TeiOJi. 

LEATHEKCHAFTSMEM; Sepd Idc Ipr 
new tvRndbpdc and CAULojnie: ot tmla and 
euopUefl. E. A. awHt DcippAcy. Iiie.. 
XjeathcrcraJ'b BLvlsLoc. A-41, 14Q BlaUl 

BtPeet. Blntfbamtop. N. Y. 

CLEAR TrauBparent Luefte tMre, all 
Alttz. Wri-to fnr LnreTJTLq.Men. pr|i?f!;, 
BTlciiRm. C P.. 317 Ifltit. Toledo, gulp. 

FATTEKNSl Lawu orpamciLta, aimou- 
ettr*. pLywood. naveltJea. Dee^ tranalerG 
and otner Huppbea. Mrw italaJcic lUuabraEEi 
&M tcJcLm. Wg-Mct aticp. AaniHErn. Or. 

THE Hew Btiebcl Baw FLT-esr produce 
aaws ttuLt have ng equal. Send for full In- 
rormatlpn. A. F. Shebel. 730 S. ipd St,. 
MJlwqu^ee. WlJf. 



WAtCHtB, Old gold, jewelry^ etc. 



5000 REBUILT WRtcbc®l Tnb ratal™® 
— DLaiuonda lewelry C3e imhIabeL Tba 
New Ynrk JobbcrH. ^ Bowary,. DepL U, 
Jfew Yp rk. N^Y. 

ELt^IH^ Walttvam wntobH U.06. Make 
bh|f BajOhey. Free -watch and jewELry cata-- 
|gg. Flymoutb Jrweli? CoEnpanFk I63-F 
Oar:ftJ Be,, Hew York. 

GOI-D Ore. 6 fpeettnerw SDc. Miner, 7lD 
JVdcJ^til, DEPVEr. Dole. 



LEARK To pgtuti ffeinn. Free Jnfgrma- 
UoDj A.K.D.te Sllpp. 320 Aldt:f 

Street. PorUiPiI. Oregon. __ _ 

ALEXAMDRITES Froml carariip.'tTlS 
per earat. Three anpuJng Zlrcong H.75. 

Lc wc^t. Bm 6Bi. CiiL rft BP. III. 

ARBtes, mln^rzlEl-, JcWch-y. SlE 
prcojth feiHAtcDee — ecnerald. sapphire. ?ar^ 
pat. tcfpaa. ttreop*], mtc, ti-M t>qslpaEA 
CRtnJgg. mil On-. Rnule 7 . flAlrm. Ore aon. 

BULOVa. Orucfi. HRrnlJtgrirEkJp. Wa3- 
main B-fint and pcckEC watdiaa lor ladles 
and MvhtA FpslUvct? tewefE whotaHRle 
prJeta. 1043 atilea now available. Writa 
Ter lice -rnnpry maklnic wtialciala catA- 
loxnrE. NerJiiAci R wcn. WTiolesalc 
Deot. F.M.. HI Saoiigtaa Street, FtilLadel^ 
nhin. P*’n-na. 

WaTCHI4aE:ER£' MiUcrtald. t«Js. Jew- 
eliY — bouchL aotd. Beet oriow fgr aid aAld. 
dJamPhdi. FrtE rptalaa. Bed ScjaL COIlI- 

canT. Bfts ISO. Chicago 

^ Watch ftt*—ftamtllon. Elgin. Walthnm. 
Bulova aa low aa $2.75. Diamond rtnaa- at 
lawut prlDf;:;. Fo^tiiL brdnq^ free ll]Eui-tTa.t- 
ed cataloB. qualcer City Jewelry Comhany, 
WhDVMaie Jewelnn. 6ul WalnntSt.. Pb?lq- 
d^lptua. Fenpi. Deot. -""S." ^ 

WANTED] opld. Hilver. plattituiu. dJa- 
ippcufcs. Pirrcqry. rtg. fihiD. Bimon'a Jew* 
rlrv. g5J Old Aai^dft, Cleyuland. Ohio, 

OPAL^Callcclora' nrrela J6.Q0. Lapl- 
daiJas' pA-rcEia lA-.llO, CaLa-IORice Hpr^ 

man -Seward . Wi^tbPiirME. AyAlfaUa. 

GOLD F20 Oqnce. SblD cld. add tcetK. 
pjigvns, Jewatry. watcPcfl — racal^a eaah by 
returPinzJL. flatlHtaetloci guaranteed. Preo 
In-lgrrpatLon. Dr. Wfelahurw'a O^ld ReO-q- 
ln« Cp,. HcnnrDdiL MlnELcaogbla, 

Mipn. 

MATES, PW5i1 woods, three ominds 
tl.29 pg^tQBlcL Jay ilapdcip, AiwrdcCD, 
wgah. 

HIOITEST Fnoea lor old iraid— Mall your 
teeth, watebea, jevr.lTy, HW^ full co^h 
yalui mul^ itoy atvlnineiit reeclied. Sat- 
Infaetlon fniajaptaed gr arilglef cheerfiitliT 
raEuTEied. InformatJim fret Chlcaaa Md 
Bmcltloff OoinDiLny. Jflo-p cbaroDJjPu 
BttlldLnj:, CTilcmao. 

TObACCC^MDEERS* SUFFlIRd 

G-OI. 1 DEN Leaf fiCPaxAg-tBcd. clgRE-ette, 
plhE ur diewlnp. | it®. ll.tW: tfiP I1.T5. 
Pay when rcrtlVEd. Pipq. bg^ clgura Irw. 
RLtci Tgtii-CRP Co., Padueah. Ky. 

BAZQR^ BLADES, SMARFETJTHG 

115 D.E. Blades, £1.CH>1 2». |2.4H>; EdO. 
$1.00. Qqaltly FrodUCif, BOK 201M, Eth 
FerEiando. CallF. 

&URVKYIHO INSTRUMENTS 

DTTAHAKTEED FaclPrjf rebuJJ-b (T-anil-tfl 
and l-evElfl. far wte (CMh or terena) or rent, 
iTlUn purebaac o^piden). «]fclJon. 

Lwr- pnen. We will repaJr, t-rade ar buy 
old iustrutaiEbtE. Ahip pnipwld for catl- 
mate and valuaUPD. Fpr compleLii Jnf-gr- 
hiaLSdh B-ritc foT List M-51D. Warren- 
KnJ.^t Co.. CUani-Llagtureni of Ttanaltfl 
jind^vdEj, 156 N, 11 m BL. PbSladcEphLu. 
Feniia. 

FDR SALE— 3dISCELLANEOC9 

SCOTCH Tweed topeoata, $39.96. Brid$E- 
mill, Gala^cb. ^^tlopd. Shatto 

Flaee, Loe Aniedtii. 

IT.4HTEB— MIgCELlATirDcrs 

HIGHEST PticM for ufled camcru. bl- 
lUKuLairs, mlcroMiopoa., drawintf nrca, Cjngbt. 
4iny optleo-t or idcnUl^o JnatrumcaL Bat^ 
leJaetIPP fifUaranUnl. Cardan'q, 1$3-M 
MRdlaon. Chicago. 

OLD Oold, EnEcrcrPCtera. PuLChlniat teal®, 
E Id- Hgwcii, I GO S. WlikH^Barre. Easbou, 
F^tma. _ 

TURN Your old and liitcriffiClfir cloela 
into cash. Sc-nd desfrlptiggjt , plcturfs^ 
lowest oaah price. B. JobnaoA l»4 WcpU 
ft'nrth Avr., Chicagg. Illjpglq, 

CASH For anythlna. JuHtica Jewairr 
Jabbers., J-PQ HgijJh Wefla. Chicftga. 

MERCITRY. Caah paid prbptplly., Opg- 
taSons freOr Wbglcwfl Terminal. Hor-* 
wood. MfluachuaettH. 

FEB^DhTAL 

CQMEORTABLE Sttel arCii DupggE-tq, 
Ftan^ LenUh Dept. PM1I, FunxHutawMyH 
Pcuiia. 



LOO^I^ False: Lceth rrllncd at homjo eB$y 
way. Ferlpct nt fuatatibeod. Write far 
InfoniiaUo n. Dr . Recao. dloticpc. ILEIeloJe. 
CONTEST BuiEetln. 12 big page® of rac- 
helps- iDc, Ocn^ni] Coniest ecrvlor. 
D^L 7 ^ Turiiith _ Mi m^ 

SICK— NtrVQUfl— Dftporidfrnt? Let VlB- 
grte^ Whe-ftt Oerm htip you. BatlfJacUon 
CL uu-a bleed. LlLeyalut-e- freg, Kre-tsohmer 
CO rporaMon. Dept. F.M.. Sa$Luaw, Mfeli. 

SAVINGS Up to“M^^- on natlQpally ad- 
verUecd merchaudlfre, ndloa, broUen, 

tDiLitens. alectrlc- .itLas-tra, clogkf. Cta. 
calalpgpt QueAEJn PurChiiAlPr, 13i w. 
41nd St. , Hew Yorle Cltv^ 

MEXICAN Legal matttTE. William Cwke, 
RnlLabla Anieriean A-ttorney, ESPniin. Tci. 

ATHLETES FHl and ttstm*. sunererfl 
cctllng fiuhclc eflTeoUvp rtlict ualna A^ni^ 

A-Z OllLtmePL CrennraLia XtLP^^plc Z5C. 
'vfTibs Ames. 525-B Irongview Road, S^uth 
Orajigr, Hew JerECy.^ ^ 

PBVCHOANALYEE Touraelf. Detalla, 
3e. Ahled Pjrchglofdsts. Bg^ i$t--U', Ban 
Fern ando, CaUl. 

"HOW' Ygur 'other aeli' mates tpH rtcH 
iDT pbor.'^ iir\% fi^g, 951 Branch. 

Selltravllle. Fetpa. 

REMOVE Vour own tnttowa. wrtig 
TatEjbP BPiiply HfFusg. !G61 SOP-Lb Etabe, 

Chlca gP. 

lEDME ChJrosrtdy xervlce — Bvcrytbinff 
ccmplete Lo treatyour feat Booklet free, 
Htitcel Cd,, I4ta &r4Mdw-ay, M aW YOt-lL 

WIH FtlK money! Bodt]eb--"Saec^- 
fgl CogtMtlnc" shgwK hon*. IQp postpaid. 
Bulletin lldUM $iD9,(H}€. H) vn™ iPehld- 
Pi World Fu^itflhera, CPibato 

Gtave. ChtcacD. 

WlHCELLAltfKOUa 

SWEETHBAilT-B aiaraoTOLia [MirtrBjtt 
yout cartopp- Bend photo- and $L 
KarlflflOEi, 34i< iiast 79th Btraei. New YorL 

City. RiJiind if dida aUifled . 

FAINTr J^igoua ngtlnnally iidTcriided 
fannd — 31^ $al. )>aLl — $1.76. Bend &tamp 
for catalog. UhiUna. Boic l-QOb. Remark. 

H. J. 

MAIL Ordur bLidlneaa COUTH Bhows rmi 
bow tn mate money. -iPP-re *r IoUUjm. 
T-racdi^ prqlmlonal pibll OTd-UF technique 
— not wnn-v-catchlrw scheme*. Free de- 
bitls. N^lnan CampApy. 549 ShcrmilL. 
D^L 408-lC. ChlCB-gO. 

BEAT fldit twfpd $20.-QQ yearly. Dets-lte 
10 a Roaon sweScH. Route- Hi. Crind-nnati. , 

FOOT So fferexA— Arch auEKPortA, made 
Irnm your Toot Impireelon. Agiai^nq we- 
Jlrf, tl.Mi pn-lr, Opiu'ulEed. Seon for 
iPigT^on mAtarlal. NuFeet Co., 1473 

Broadway, Ne» York. 

BfO Mall Tar vgu. LAteat moneymaltlnR 
oCTcra. ODDortupItIw. eaialncs. raBe^nea. 
NaniB listed Jn direClOry IDc. Ideal SefV^ 

Ice, liD-M. P^-rk rtidcc. I». 

ICiasiNO Daini AuthenUc lists. 3.tMd 
unclalipcd Imclcs, ll.Wj leO^iOtr Dgffy. 
CgxlnElan, Sy. 

BEAtTTinfL Brown bxxKnzg grave nLirk- 
en, JipeAr ii". l^ge Heml-p 

L*tMd lettfia. $5.69 iMstpaJd. Berg. ' 

EtCswo rth. Brldgrpnrt. Cgcm. 

PERSONALIZED Buying Bervlca sarea 
Indlvdduals 4 not dralrra} up t 4 5dC!t >bp 
pgrehoaa of abujdnxd artuelerl Cf luer- 
chandiH. Si^ceJmen pr1» list aTallablo. 
Harry -Bault. I7S1 Warringta Av*.. Phil- 
^el^Ja, Ferma. 

START FrotltdUlc tAttoolug and pcmgv- 
Ins bgsJncn. Ftk liutruEtJano-. WiiiP 

ThIuco. fl51_34Mt]i S tate, Chicago 

GJcmnLlo PkRile. PiatfaEJnH., 
aapiples. Yeur namo In numerous mailing 
hits 10c. Howard^ 394 D™ilwAy. New 
York. 

NEW. $lg]en-t1bc canigaund TePICirefl 
AtaEe and rpat easily. Cleans holkn. wa- 
ter hPRters. coll*, pump*, Ceak. pwrtis, cU. 
□erfiftitly. nTT. bikiklrt. A. F. WJIson Je 

Co., 5&tT B. HaU sbed. Chicago. 

eTEREOSWPIC (Three dlQieuilEQnaD 
art pbpbofl. PaT-Uculars for stamp. Oddilr 

Hwi^. St. FoteriUHirg. FI*. 

CQAT3 Di aTTPH and ensta. correctly 
palD-t-rd in colcis or black und white, Ircm 
hersidic desertntEon or furnished ocor. 
tlD,pO and uOr Highostl crade wprk- Her- 
aldic BEudlPi. I9i4F OakilaLs Avenue. ChJ- 

rjig-i>. Til 

TATTOOING. EnRTwvInff outfits. Hliu- 
b^ted list tsst. Farcy Watars, Aimlston. 
Ala. 
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CovgjinE 
ALL cars 
J935-i»4t 
Incliutve 



TJie lail TiMwing pg(C el rhc WoNbno) 
DcFcns-r FrDgrgim hfst CrCiiF«d a 
ihflrfng? Irnincd Av*e Wtthnwci. 
Unclr Mm's Arm^ gnd INdTy r«EedS 
ifiectiQFii^i Fhofli tfiw Mnw^. 
Now rs rhu tirr# *.^tfrrtcr yCiihr 
hMwIfldf^ vF miKhwItl nwid p«- 
pdrr if^iHitlPI RtggrdAni frf (he cdp 
^L i h^orfll Yn repoip, M^IdIR'i. view 
olldp Manual will fhgw you Fhe Fac- 
lery-jCerpefll wa^la dg ■'■he itl4>-| Gives 
gFfiCioJ mdnihlochjrcrs' d^O nHg^ded 
by mechanic Igr gM#rhi{^ulirvQ 

gdiydinn cvecy A-mnri^qii pu^«- 
mpbiM fT*efl? since \VH. Ui*d dciily 
by IhgsiPgndS -fill reparr shg-pf. 
siudenFp and lth«pls. Mail aoifjKMV 

sei Bii:^A% t n pju]ES-isg 
FHOTOS, DRAttlflCa, CHAITS, TABUS 
- Gift HtJtlf TM),0W Villi Fxis on: 

wnrhnul fl«Mk 1 -rTipvi Pvf I 

CnollnHy ClHH^™-TwinimiMipf^»a‘ft^»%^m|| 

^ — *«■' 4i" J WpMph Ernkph-i^r^l Stiptll 

^kHTb+i L — 'Sivpimf Ipbrn — 

CarJiMrfAtn— QM Ijlrwk bnil S-KmJitdii 

«lhpr iFihBilfd tn||pv[i:«^ ||i%i JpUiibf ihp VKOtf 
haiv-4p-|dv~IP *r i Pg^iri 

IhihTislcd Ely y aTdC, iJt MidiiAn Mi , N f 

Tfit Aure-nbTHPP Jlhmpci hfa^'-ipp 



MoTeRp Sink DEpartiriEiit Roi^fn SR 572 M^di^nr Ive^ Ncn TsrK 



fT+*tr RUSH Nh di ebpy -al MeTbP'i IWl FeEI4rr J» l u i| wiH piif p4-iim^ 

U ^ TAw ^inlk -chlirrii-p chbr^h,: tiul il ■■ il^l il bnak eari npP laP^ilp 

M't I mbp ralpJn ^ <ibyp |0^ irt ilL DrisinDl EDbdilH^F ond hav'» lh* 'll pWchDaf 

-pM£#.rl1imiAid innid^bMlr. fJiprirgp (4PiA: n? C D 0 Ft, 



^ A^E 



CITV-...., _ 





OCCWATIC*-! 



L W & Lt rt £ C-*' 

GCHCCil EMiSINECRIN/? 

» ^nUkiU£ cf C/frVnJiifAttici U 

PfM. 1-CHIl Hatth bF-QKfldwBy vnd C-. $tal04 MllwauhcCi Wis-. 

TiiiaaiiiflaaiiiraaiiinTiirinraiiTiaraiiiaraiiiaiFiiiaaiaiTEa-IhlHI-PiM-IH-lilil-ll-lllt-kl 

WilliwC abLIiHlJon umj FPWrBDfliihil ''Thp Dbivn dl bi C-Iri J<IPtlt IndUl-- 
|pr iiHl (l-l Dhft-ilJnFtJ^rtf OapAbl-LUliliTbij" Vklvii lo^l ^ r ll>'" ■. ■ E!n-L>iDbaa. 
JU-i WbMprvb DiMP-JI+F ! i::.::.’' . Ektif kbi Fipy IOb#F P - Tr IJVWPt. . . 



DiMP-JI 

Jtir Cfi>l1 W*4t^ 1.3 tnrKh 
WbAmi-M TTcIfeliKlin. ;i » 
AHcriM ri irr I 

KHictr* r#-chfvitiiiPi i| ^r 'l . 

ATrcrilt PraFEMndn il yw.Y 



Arniaturf wimfi#*- 

aTUD[N¥ LEiPkH PI^AIJ 
.EATiN FAdr KKWLHiE ^LAN 



3 ^illi 4 - ... .Srl*bi#p*.. . 



rkr- k 



Defense Industries 

.-^■rlilH-ii El. ! = Lilwpbiirir-r vi Llin Pi 

EW. b rrapEni JiqdirjTiLi ~ il 3 ‘'c'' liilU' 
aad miuLaI b. ■nuriuB tnijduplM 

AIRCRAFT 
WELDING 






4 feir iwaiffo 
leaFti toisiag 



RA-tp In aFi bjriMn1i|{ fHW WAiyin rjnrfpet 
>ccLr yicjli^Vaii.'y tii jrvuriiwn hi^'^nTT. L'H 

ihli. iiDW mfiLhiHi fin jn^rp-aif LVln 

Ira I II bi^ by* m Fimuf?: InMtrSJt-X. JLUH- 

. . , rirpibii 4, 1 iwliptfj. iim-Tr-ntiMl dEn«r^r 

nd w>f 'n'w™nphin¥rTciiirfrir inir'hiraL 

lutnctli'n. iHvW \fu\t an Eut 




, . _ [Cii-MiiJibneti-iflpT.nrinTfll# 

Jhrice Hii-mp- r-->r lutnctli'n. Ihvw yu\t an lut tnJi (n-lnlnc, 

nlii Am AwipUIhII lidlit Ib |VUr Cmi kH'Ina friUi bL nrr piVMFenT. judlE 
ilPYDlup#d. Jim prine \m IdwhsiL L#riiu At* =lliv , ]Jni]'iTniBC Uihsifrcflt 
rl^uinA ff.r TlWed l-*iibtCipE^iibMI_ Bflili^oJnny nofn-p P'lniiv-n IliuUi* 
.■^ni£.-i ipi 4<ppae4iuiii^M al bit Ipfif- WH^n fcq- frcM inro'mlHaL 

CftANViLLC SCUflfll, OF VOICE 
™ I ao Ei*r Ohm 3 smt Chl«iD, li^wlf 



New York 
Eleet:rieal 

booklet School 

44 Weal 17th St., W. Y> C. 




TICE I^AJTTZX Irartualrv fiectti raiAiLibrDr:i'urh'>rH. dh tnanl] 

iir.atu' flcir^ Jiir ULU pmiilUi'LaiJiL uf |.iiui|i #| ■ J t'llHTll ~al.aiiiikH, 
Art CbMd and! NaTelEi.~=> iii I'JantcK nii>l MArl-le (mlLn- 
tKifiL ElKfi^i'ir.'ncv ijii|iccubhnr!i'. ^c rruLLTlJk nu3£e>. 
refine kOe s-isire jeLLerh. ktiiU-M-p iauijIiIh riinmairii lue 
r.LMJULl pKHlIirlkiLTi.. Snl.pLk uhUlli'ijL liri ui;H iii^iiH] c^LMnin, 

AILL ]’[,Al■|^^^^ nil- ^MA^: ^^IIAIK HTCpK^: 

MtDEriA WITIf KE.^KUrACTirRHPLh:. Amkilllaub llU’li 
liiive b^luraru fnr rcnl prohprrlly. aux FEit:.!:^ l.iiijiH]rL ’^' kIii 
knl-rrc"L nn-l iwri-fu yiu. 

flASTE^t IHIFLfStititS, Dt£i.P,IO%SWJsh|nelHiA^g.,NbBYat.n,Y, 



AI^.B}i 'w.rltn your njniE and lalL addrr» cIcBrljr ivhBA 
■TSSiWp'rlihK AdverlisesieaLia 



HOWA% the ideal time 




Art working tools 

furnished 

Prof47Bslo[Lal dYiiVrLdiE ikudru- 
hicnli, mil sraThcjiu- loclak Alfid 
flrtTvLnff Eahli.’ ffunralkcd. wiih. 



^3^ DRAFTING 

Learn at home from an Engineer 
until you have a GOOD PAY JOD 

With EnduHtiT TFwkiinr farcTl^lily— 
ttio flcli 3 for IkrftdHJrHMiishiEC^TtbEci 

p^T-ft, Ehfciri.^ iiptKirtixil ilnjftHaijca. 

Atid. acalELieTS nkUd£ -coiuo Anu in 
cSLan|[LnE' 1 idii;l( t'f> iH-Ace-tuiif pruduc- 
tJpiiL GL-i. iiitd li LuileT idb ffi Ltli taicrK 

par ULd f^Bdnatinjir. picuaikt worta 

Knffinocr IJoTw- ^11 train you mi 
baou'-- — ix| yuLU- apAlta tJjnje, Id kuC 
on i^unL vrort, tne facn# 
Wisd Df Jnfis jem will do io tho b«t 
littiri iHMitSan. nnrt tr»in Ynu natil 

E ua. ara efndpotont, oxpi'rt-pnraTpf. 

nldimr eucU il poaition tbnt: ^tll 
nu'ii'n nd'TBTier’Tncnt BitiI paf 'TB.'i!ir« 
An rlrirrmi, ’Wkifri rnaigetroit 'n'li‘l:| 
i^ncfiULOhcC 3 rhur practieil vrurh 
IK-rlrnw bb Ti’ffienofSL No need for 
^ccTiCikln tr^niiijT tO JTtuI nith mO 

(TBLbJnuf. ill flflkb NOWfi Jihilllp-k nf liifli-rr nlnrstitm idunulc] 

not liold yotk lAck, Ycm can iklj 
monithlv for ymir pmctic-al tniolikt 
frciaL an enidneffT ; yin In fcsngn-- 
abitt. WKEg Lorlap fnr fi|I 1 -[LEaH|n.t- 
l 1 «Eh.I 19 aikil booldaL Giv4 ^mv 

the facts TODAVf 

! ENyiHEtl^ DDBE. Diva 3377 , Llb*fl/vma, |ll, | 

1 E■[l■:JS 1 ^ fii-iLfl Tiiv rmiiLlikiz fBclB Q3k " Ufa Mini and InduBtrlaJ j 
I lteHi|Fn 1 iiii"a Al^ ri:FTrni^i'i 1 list of poEitioiis for DmltEnnocL h 
I nTld TTaat^si. ■ 



Ari 






I NafflBL.. 






i AddroBfa. 



I To-wn. 



..StAte.a 



50A 



POPULAR MECHANICS 






SECRETS ENTRUSTED 
TO A FEW 



T HERR exe some thbigithat con not be 
eenerallir told — j^u ou£ht to 
Icnow. Great truths ere dangerous to 
some — hut factoera for joer-ione/ jKwer 
and accDxnp/jWimiaii^ in the hands of 
those whoiinderstand them .Behind thetalcs 
of the miracicsandmystcricfiof the ^L^c^CTlta^ 
lie centuries of their scaret probing into 
nature's laws— their amazing discoveries 
of hidden pi^:t€i 0 SSAS^f mAn* a zniitd^ 

and thm maatejy of liis*a problems. 
Onc3c shrouded in mystery to avoid their 
destruction by PiasS fear and ignoranoCh 
theso facta rcmaLn a Uacful heritage for 
the tiuoueanda of men and women who 
privately use them in their homea today. 
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t^weriieiAAJ -(Drt a cfgMilxptiHih 

mm.. Bvc-cil d brothcfhood of leamifig, imw 
■rrwed tbia flccfct wiidpm in ihetr Siehivn f«r 
cnaturk^ Th#y now /nvdto you to mharo tho 
prM^tickl of lAaii' laAQjiirtdi. 

Write today fpf a free oopy of the 
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of eighteen countries m the 
Western Ifeiiifsphere. £eorn 
to speak it this easy way! 



• T0D.4.Y, wilh hemisphere unity, Spanish is 
far-and-away the other language you should 
knowl For Spanish had become an American 
language even before the May power reached 
ihi^e shores. And Jt Js still the official 
language of must Amur lean imtiuiis, 

You can learn to read and speak the lan^ 
guage of Cortes and Cervniilfs in your own 
home, in your leLstirc lime! The International 
Correspondence School a offer you a method 
of learning Span ish and French which has 
proved successful in the case of thousands of 
■students. I'^e^ the cost of tha complete course^ 
inclading a fall set of records and books for 
pt^rfriaiienl possession^ is surprisingly little! 

Aflk us to prove to you that this method 
will equip you with a knowdedge of Spanish — ' 
the langUcigc that is becoming so important 
in business^ and la a social and cultural asset 
as well! Simply mark and mail this coupon. 
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By Julian Leggett 



V,| ORE UiQn S,0D(l sepa- 
^ ^ rate pieces of metal 
go into a single large air- 
plane engine and all must 
be shaped to size with 
metal-eiUting tools. Ma- 
chines that do this job^ as 
well as thousands of oth- 
er operations:, called 
machine tools and they 
are the secret of Amer- 
ic^^s ability to produce 
^tmazing quantities of au- 
tomobiles and vacuum 
fcweeporsT war tanks and 
tieam separators, air- 
planes and guns. 

Counting the 8*000 parts 
at one per second would 
take mere than two hours; 
imagine then the task of 
machining every fi^aelion 
of every square inch of 
practically every one. 
But the machine tool de- 
signed for each operation 
docs It quickly, often fast- 
er than you can count, 
and accurately, in some 
parts to 1/10,000 inch^ 
which is about Ifitr the 
thickness of a human hair,. 

These machines that 
make the machines of 
dviUzation come in all 
sizes, from those small 
enough to set up on a fac- 
tory bench to others 
weighing more than 50 
tons and standing as liigh 
as a three-story house. 
Some perform only a sin- 



Meciiiur'mg eui-u’alure -i^f 
frame for luj-bine geitertiter 
after 4t ha« beea ic^ueexed 
through gitint ^^wrmger" 
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gle operation, others can work on a dozen 
or more parts at once. There are midgets 
with a precision beyond the power of the 
human eye to distinguish and there are 
mechanical giants with a touch lighter than 
a feather* 

One of these robots almost seems to think 
as it goes through the task of boring 20 
holes at once in an engine crankcase. It 
completes the 280 holes necessary in 65 
minutes; the same job formerly required 
6 hours and 40 minutes. Another drills 14 
holes simultaneously in an airplane en- 
gine in one minute. When the operator 
presses a button^ the machine mns auto- 
maticaUyj with di"ills coming from five dif- 
ferent directions. In producing an exhaust 



valve for an airplane engine* 31 different 
machine tools are required to perform 150 
separate operations. One of them, weigh- 
ing four tons^ cuts seven surfaces at the 
same time and saves 30 minutes in the fin- 
ishing of the valve. One four-engine 
bombing plane needs as many as 72 of the 
valves. It used to take two machines more 
than 30 minutes to cut all the grooves in 
one of the valves to the extreme degree of 
accm-acy necesssary, but this single ma- 
chine completes the job in 36 seconds. 

Three times as fast in firing as the Army "s 
old Springfield, the Garand rifle is made of 
72 metal parts. Shaving these parts down 
to the precise sizes and shapes required 
takes 1,040 separate cutting operations on 
machine tools. Metal for one rifle 
weighs 24 pounds at the start, but 
only pounds after machining 
into finished parts. The rifle’s 
trigger housing, on which four 
machines worked 11 minutes by 
former methods, now is machined 
in 53 seconds on a single new ma- 
chine employing cutters working 
from six different directions at 
the same time. Similarly, the 
production of one 75- millimeter 
shell and fuse calls for more than 
100 separate machining opera- 
lions. During the World War* 
American forces fired as many as 
325,000 of these sheila in a day* 
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There ai‘e 3,390 iseparate 
machining operations on 
the parts of a .50- caliber 
machine gun. One auto- 
matic screw -machine that 
weighs five tons and is X9 
feet long must be operat- 
ed 60 hours to provide 
enough armor -piercing 
bullets to keep the ma- 
chine gun firing one hour. 

Steel sheets which forti^ 
the magnetic cores and 
rotors of electric motors 
ai"c stamped out by punch 
presses which turn out 
about 60 sheets each per 
minute. When 2fK) of the 
sheets have been stacked 
up to form the coi'Ct it is 
thrust into tiic motor 
frame by a hydraulic 
press exerting a 10- ton 
pltsh. T h r e e-i n c h steel 
beams aj‘c bent into the 
propc]- shape for water- 
wheel generators by a 
1,500- ton hydraulic presis. 
A 40-foot boring mill has 
an BS-ton turntable on 
which 560-ton parts of 
electric generators are 
rotated while being ma- 
chined to an. accuracy of 
4/lfOOO inch. The tui’n- 
table looks like that of a 
gigantic phonograph. The 
boring mill, which weighs 












{Ccjiliiiytdi lo page 137) 
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lose is turned off. 



Self'Emptying Ash Tray for Car 
Clamps on Ventilator Window 

Emptying itself automatically each time 
the no- draft ventilator window is opened, 
a safety ash tray offered automobile driv- 
ers is attached to the bottom part of the 
glass by clamps. With the ash receiver 
alongside him, the motorist can flick ashes 
and deposit stubs without taking his eyes 
off the road. Ash trays, chromium plated^ 
are available for both left and right witi- 



Comi^rinti^d dir from nl laft infldiflii 

Parachutes are not enough for saving 
airmen forced down at sea. For such 
emergencies flyers of the British Royal Air 
Force wear a life jacket, including trousers 
and coat, capable of keeping a man up- 
right in the water while he makes buoyant 
a small rubber boat by inflating it from 
compres^d-air bottle. The boat is carried 
in a flat container attached to his life jack- 
et, When the dinghy is ready he clambers 
into it and paddles toward safety. 



Meter Attached to Garden Hose 
Stops Flow at Desired Time 

To “ration” water for the lawn or garden 
you can attach a timing meter to the hose, 
which will shut off the flow after the de- 
time interval, A needle valve on this 



Afh tro^ H Bfflpriifl outiido when window h opened 

dows, as well as for no- draft panes in rear 
windows of later model cars. A trigger 
opens the bottOTn, of the tray to dump its 
contents when the window swings open. 



"Sulfa” Drugs Fed to Plants 
Speed Their Cell Growth 

Sulfanilamide and related drugs of the ^ 

, “sulfa’’ group, powerful in the treatment^ 

I of human streptococcic and similar infec- 
' tionSr have a potent effect, too, on plant 
.gi^owlh. EKperiments by the U. S. Bureau..^ 
of Plant I ndustry indicate that- solutions ofvj 
■ sulfarLilaS33e ^eed up evolutionary ^ 
^ changes in plants. The size of plant parts, 
^fi'om pollen grains to leaves, increase 
greatly and under the microscope the cells 
^ in root tips are seen to have double the 'V 
normal number of chromosomes. ^ 



Float in tojifc at right ritai at ind of time diiir^ 



Inflated Boat and Lifejacket 
Save Lives of Airmen 



water saver can be set for any period from 
five to 60 minutes. At the end of the Lime 
set, a small float in the timiDg tank rises 
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Rainbow Crystals Lure Crowd to Sound Truck 

Since big cities irown 
on unnecessary noise^ 
some sound trucks used 
for advertising purposes 
in New York have been 
'"soft-pedaled.^’ The mi- 
crophone is still used to 
address . Usteners around 
the truplc, but instead of 
a blaring loudspeaker to 
atti‘act an audience^ ihe 
truck has on its roof a 
volving crystal globe 
whose many mirrors re- 
flect a briUiant rainbo’w 
of light from a battery of 
small colored spotlights. 

CuiTcnt to operate these 
lights is produced by a 
gasoline-driven genera- 
tor inside the. truck, 



Colcf4iJ' ligbl$ rrflerfed by spinning crytfiol laUriact crowtl to car 

Two Men Can Lift a Glider Weighing Only 95 Pounds 
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Timer Turns l^aint Mixer or Appliance at Any Desired Interval 



For ease in handling itj 
JjL P£enningerj__an engb 
neer in Switzer land, has 
constructed a^Ughtweight 
glider weighing but 95 
pounds and having a wing 
span of 29^ feet. The 
craft can be carried by 
two men^ one at the nose 
and ihe other at the tailj 
though sometimes a third 
helps steady it by grasp- 
ing a wdng tip. In one test 
flight the builder kept the 
glider in the aSrS^n^ hours. 
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An automatic timer that shut^ off the 
electric power at any desired interval up 
to 15 minutes permits the operation of a 
^ paint mixer without attention. The timer, 
In fact, can be used with any electric ap- 
pliance where exact timing is a factori One 
cord of the timer is plugged into the appli- 
ance line, the dial knob is set at the desired 
number of minutes and it is then connected 
with the power outlet. 



Any ifriecirk appliance tan plv^g^d into tfiii 
which itiMh pfF powor flt d«tFr«d intvrvnl 









19'Ton Bakery on Wheels Travels With Army 




PdusK rtilx«r ]i^ unir ef mcbil* balcvry handlvi 150 pourtdi af a limaf in 1 I 14 frait«r it a rivaSvlitg 4v4n 



Traveling with tioops into the field, a 
bread baker on wheels, built for the U. S. 
Army, is designed to turn out the '*staIT of 
life” at thq rate of 4,000 loaves a day. The 
l^kery, which weighs 19 tons, is construct- 
ed in two units. The front truck contains 



an electric generator, motor-driven dough 
mixer that can handle 150 pounds at one 
time, a dough trough, tanks for 250 gallons 
of water, automatic moldor and other 
equipment. In the trailer there are a re- 
volving oven and storage racks. 



Camouflage Suits of Thin Rubber Give Snipers Freedom 




Fathiooing a ip^ciol 



fubbflT 



New camouflage suits for concealing 
B^i^sh . snipers are made of thin, light- 
weight rubber^ allowing more freedom of^ 
movement. Developed by the camouflage} 
section of the British army^ the suits alscTj 
are easier to handle and transport. ^ ' 

^ 3 ^ 

Fifth Prong of Fork Holds Corn 
While Kernels Are Cut 

For the corn- 
on-the-cob sea- 
son there is a 
new fork on the 
market with an 
exti^a prong for 
holding the cob 
while cutting off 
the kernels. When 
the prong is thrust 
into the end of the 
cob^ a spring holds 
the fork tines inwai^d, exerting pressure. 
Bending the handle forward frees the tines- 
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Inflated Rubber Life Suit Keeps Wearer Warm 




Many seamen and oth- 
ers who face dangers of 
being thrown into the sea 
from mined or toipedoed 
ships in the battle of the 
Atlantic may save their 
lives with a one-piece 
mbber suit which keeps 
the wearer warm and dry. 

Developed by the Nor- 
wegian government^ and 
d e nid n s t r a t e 3^ VecentTy 
from a dock in Now' York 
harbeFn the waterproof 
suit, which may be inflat- 
edj is made like a sack 
that fils over the body 
and has a pair of boots 
attached for the legs. 

Sleeves end in water- 
tight elastic cuffs. When 
ready for nsc the suit 
stimds folded down over 
the bools^ an(l it may be 
put on in hulf a inioute 
by stepping into the boots 
and puUing the suit up- 
ward until the hood covers the head. Life- 
saving vests are wom under the suits. In 
order to keep, the air kiside the suit from 



Sl«p|iing into itie badi ond pulling on «url and haod lakat a halF tnifiMlfr 

escaping and prevent water from entering 
at ihe neck, the hood is shirred with elastie 
and the string ties closely around the neck- 



ep me air hisj 

^if.T 

Dummy Antitank Guns Are Welded From Junk Parts 






One hundred yards away you can't tell 
these guns from the real thing— except 
that they don!t shoot at you. The 104th 



Ordnance company hajs been building 
dummy 31 -millimeter antltaiik guns for 
the 2JHh Dlvision ^t Fort M eade^ Md. The 
machine work is done in 
the airny repair trucks. 
Acetylene torches and 
electric welders are used 
in assembling the dummy 
guns from old automobile 
and truck wheel and axle 
assemblies and other 
junk parts. 



([There ai’e 24l,E^56 gas- 
oline stations in the Unit- 
ed StatcS”Texas leading 
with 15,738 — ^and this 
does not include garages 
and country stores where 
gasoline and oil sales are 
not considered the major 
business. „ 



3 iot ^ 
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Oidheinc« irmn durtimy 



and eF€<crrk welder# 
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TUNING UP 
AMERICA'S 

DEFENSE 

MACHINE 



f Burymg a land mine In a ^aad. When d 
track crhfikfii it^ imekfl ralec^ied frem bot- 
tler fhawi the truck a out of dclitin 



Ajlillery oRicsrip uting- b Itp^O^ fcu'pport tKalr werk 1n- 
blflj plat patilion cf tnrgel ifuring fkild mnneMvaci 

Miking fun with Irdininigir n gdi-mnikcd laldicr parchei 
Ihe battery'* pel dvck On ihe barrel af an enttlenk ^un 



O Y RADIO, Iteld lelephone-, ond 
mpasengcr, reports of the 
battle we 1*0 beginning to come 
through to the command post of 
the “Blue” aiTriy^ 

“Air obscrv^ation I'eports en- 
emy air bcssc at Paso Robles. 
Have dLspalched bombing squad- 
rons." “132nd Infantry finds area 
vicinity Jolon crossroads con- 
taminated by gas.^" “Truck con- 
voy destroyed by land mines at 
Road Junction 723.” “Antitank 
companies knocked out 20 cneany 
medium tanks at Stony Creek.” 
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Thirty thousand "Blue” defenders 
were pushing back nearly 35 many 
who were part nf an invading 
force that had theoretically captuued 
Los Angeles and was now advancing 
nortli. Tl^e war game was raging all 
over the 700 square miles of htlls at^d 
valleys that make up Hunter Liggeu 
Military Resoi vation in central Cali- 
fornia. Like similar war games that 
were conducted in other parts of the 
east and west last suinmcr the play 
was in deadly earnest. So much so that 
it has been rumored that occasionally 
the troops disregarded the rule books 
and umpires and fought hand to hand 
for an objective. 

With modem motorized equipment 
ihc spiked of action in the games was 
at the tempo of recent European bat- 
tles. Groups moiled so fast that the 
niain engagement broke do\ra into 
scores of isolated fights. Each head- 
quarters had difficulty keeping track 
of gains and losses. Newspaper cor- 
i-espondents ivho accompanied the 
armies were under strict though V'ol- 
Ufitary military censorship to prevent 
Information to the enemy from ap- 
pearing in the dispatches. 

There were no halts to feed hungry 



N«Hirt9 P fi^M Hun in a pit 

toncutilt it frO!fn Ondiued ubturwri 

Ov^tr hh purfcble radwphon? an in- 
fantTyman ripurfi enttmy's paiitiun 
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men nor any armistices to 
give them a good night's 
sleep, as in past maneu- 
vers. Realism was the 
keynote in all the games 
because Uncle Sam^s 
mushrooming army must 
be Seasoned as soon as 
possible. Troops and 
tnjcks moved after dark^ 
the drivers going as fast 
□ s they dared with 
blacked-out headlights 
over the narrow moun- 
tain roads. Now and then 
a supply train that dared 
air attack in the daytime 
was ruled out of action by 
the umpires^ L£ the bomb- 
ers really found it, and it 
was up to the supply of- 
ficer to find some other 
way to feed his men. Iso- 
lated outposts had to be 
fed with supplies dropped 
by parachute. Even if it 
was a mock fight, it was 
real enough lo the supply 
officers. Two hundred 
fifty tons of supplies a day 
had to be distributed to 
the men^ some groups of 
whom were so well cam- 
ouflaged against detec- 
tion by aircraft that their 
own side had trouble 
finding them. 

War games used to be 
simply exhibitions and 
each step of a game was 
planned before it started. 
Under the rules used this 
year there is no such con- 
trol and the commanders 
may use their own judg- 
ment in placing their 
forces and planning their 
attacks, just as they 
would in actual war. One 
resourceful commander 
accordingly detached six 
armored cars from scout 
duty and sent them on a 
wide detour around the 
enemy's flanks where they 
attacked from the rear 
with machine guns blam- 
ing blank ammunition. 
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The scout cars theoreti- 
cally blew up supply cen- 
ters and ammunition 
depots, disrupting com- 
imuiicatiorLS^ and causing 
much havoc ^ 

Close co-ordination be- 
tween all types of forces 
was one of the objectives 
in the games. In one cam- 
paign an army used its 
mobile radio loops to tri- 
angulate the positions of 
the enemy’s radio centers 
and sent this mformation 
to its air officer^ who then 
attacked with light bom- 
bardment planes, 

A war game is played 
according to complicated 
rules that are based on 
the conditions of actual 
battle* Neutral field um- 
pires who wear white arm 
bands assess casualties 
according to tables based 
on past experience. For 
instance, infantry loses 
one percent of its strength 
eveiy houi’ the men ai^e in 
range of opposing infan- 
tiy. Infantry attacked by 
aircraft loses up to 10 
percent of its strength, 
depending on how well 
the men are hidden. 

When two forces meet, 
the umpires decide which 
one must fall back by 
adding up the fire power 
of esch side, counting a 
rifle as 1, an automatic 
rifle as 3^ a machine gun 
as,10^ and modifying these 
figui’es according to the 
range. Prisoners are 
marched to the rear and 
must be fed and guarded, 
though they are j'cleased 
next day to get tine bene- 
fit of more training. 

One of the reasons for 
a war game is to got the 
men accustomed to the 
din and racket of a real 
fight They may fire a 
quarter of a million 

(Continued 1o page \ 92 ) 




Pcrfable field telephcne exchange wf up near mebile headquarteFS 



'Blus" troept itand guard Aver grpup uf '"Rods'" [Raptured ir> battle 



Wilh rti 75-millim.oteif and S7<«ndllimihl4r ca^inoni, f*tir machine guni 
and a lubmarhinfr ike Mi-3 Icmk ie the deadbail ai He ilia 
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Asbestos Wings Protect Boat 
From Flaming Oil on Ocean 



A 



■jv-,- ■ 









inated by a p0%der, de- 
veloped by UnHed States 
Rubber co mpany, which 
ts bTdwn into each inner 
tube. The powder re- 
mains in suspension like 
dust, and it is said one ta- 
blespoonful is sufTicient 
to neutralize the static in 
the radio under all con- 
ditions. A special appli- 
cator blows the powder 
into deflated tubes while 
they are on the carp and 
any loss m case of a punc- 
ture would be so Rinall 
that it would not alter its 






A 1 L.- -r~i. ' 

O-dil nibeitoE onhfi ii Ttr^ocil ihleld scklDrs- ^rnm fl-aming oil. When 

clear of danger, rh« shields rti-ay he for u-se at saptr 

Crews of torpedoed tankers fre- 
quently find their lifeboats sur- 
rounded by a flaming sea of oil. 

To guard the men in such circum- 
stances:^ some shipping concerns 
have fitted asbestos flaps at the 
sides of the lifeboat which may 
turned as shields against the 
flames. As additional protection 
the hull of the boat is ako covered 
to the water line^ 

;f 7 ^tq. 

Powder Inside Inner Tube 
Eliminates Static in Car 

Static electrieity in an automo- 
bile^ which causes radio inlerfer- 
ence and static shock, can be elim- 



effeetive: 

jv ; 

Oflicers Build Better 
Gun Sight for $6,38 

Two army officers at 
Camp Forr& stp Tei 
‘LLse3~tKeir in^^nutfy to 
develop an antitank gun 
sight that cost them just 
$6.38 to build. The small 
sum was invested in mis- 
eeUaneous materials. En- 
gineers commented that 
the sight ^vas better than 
the type already being 
manufactured for the 
U. S. Army. Two eye-^^‘ 
pieces are used simulta- \ 
neously^ one for elevation ^ 
and the other for traverse. 



Two mnrv ui Ihfl re %p^t gun On itt -Ic]rg4l. 

Ona it g»d for ^UvOliOo end Hr* oH^«r tor Irav^rte 
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Airway ^Tight Buoys” Throw Beams 20 Miles 






Powerful shafts of lights 
visible 20 miles on clear 
nightSj soan will split the 
dark skies over moim- 
tains and plains to guide 
pilots. The great beacons, 
which are being produced 
by Westinghouse^ are 36- 
iuchjNteid34fl--e^ iw<ating 
lights. Each uses a 1,0&0- 
watt lamp that throws a 
lj800,000 candlepqwer 
beam in two directions 
simultaneously. 



tor lh» fltf- 
wnyt^ SA-Iac^ r>a 4 ql- 

ing IniTipt fhn&w bv^mt In 
two vitible fa 

orrplariB pilart ter a di^ 
lanEe at 311 mllai 

f7^ 

Antiaircraft Guns Pour From U. S, P 

Bofors “40” rapid -file 
antia i rcraf t guns soon will ^ 
be flowing by the hun- 
th’eds fi’om the Chrysler ' 0 
CorikjratlDn arsenal aT 
Detroit First of these 
Swedish guns destined 
for America’s defense 
wag turned out in June^ 
and production on an or- 
der for many thousands 
was expected to reach 30fi 
a month this fall The 
flare-mouthed gun fires 
buifi irt America shots per minute. 



Loading ihelli inlo ihn 

U. S* Army's On6 



9.1 Hofan 

'I 

-Man 



an Flame Throwers to Attack Pillbox or Tank 



Putting more power in the 
hands of the individual soldier^ a 
new model flame thrower de- 
signed for the army can be carried 
by one man. The weapon is in- 
tended for the use of infantiy in 
defense against enemy tanks and 
in attacks on fortifications. It was 
developed by the Chemical War- 
fare Service in collaboration witli 
the Engineer Corps, U. S. Army. 

On* rrvan can handle the ligHfweighl flange 
IhrOwir in crHacking plllboic ar lank 

Ic 

V 




OCTOBER, 1041 



13 



C* j 

J } * ■ I 

/IM. ^ 

Television and Radio 




for Sea Proposed 




4NTE>JNA 



UNIT HOU^S 
SQUNO lOCATOftS. 
TELEVISION 
CAMERA AND 
TRANSMITTERS 



UNITS PI ACiO;A£Otn 
?D M£Lf$ APAfil 



Probable cppecrranco and oprange-rvicnl of -loa 
radio outp^iTt, Top, leflj interior of t^iore fecetv- 
rng iTation. Abovoj delaili of moe>iankm in houi- 
ing for lelevkion cam«ro, Bolov^, it 4 u^-^ 4 lted 
paitorn for relay if eabU IrorttmPitiion h ufvil 



SOUND iOCATORS 



SUiMiRGfiO TANK 
SUPPOftTS TELE- 
VISION AND RADIO 
APPARATUS if 
THJN STEEl TUBES 



503 GALLONS 
■OF FUEL CHL 
IN TAhJK FED TO 
MOTOR -THROUeH 
TUBjNC 



CAMIAA 



5 H.F, 
DIESEL 
MOTOfl 



1 .(JqQ-■^¥ATT AMPLIFIERS 



CONCRETE 

KOCKS 



OSClUATING 
CAMERAS COVER 
ENTIRE HORIZON 



MASTER HELAY 



RECEPTION UNIT 
ON SHORE 
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Robot lookout Would Warn 

Of Enemies Near Our Coast 

Tel&visicin and radio outposts may be- 
come the eyes and ears of our coast de- 
fense, autornktically spotting the approach 
of enemy vesseb, submai'ines and airplanes 
far out at sea, A. Sanabria, a Chicago 
radio engineer, in collabofatTofT^’idth Di\ 

Lee De Forest, has proposed that a series 
of automatic ti’ansmitters, each consisting 
of a television cameraj several listening 
horns, and a submarine sound detector be 
anchored to buoys 300 miles off the coast. 

These insti'uments, equaling the efficiency 
of human eyes and surpassing human earsi 
would report to shore stations by cable, 
relay radio or direct radio, the sight and 
sound of any activities within, their range. 

Wireless ''feelers” could be sent from shore 
stations, and if they failed to establish the 
identity of any ship^ scout planes could be 
dispatched to the scene. The television 
camera, with high-powered lens, would be 
mounted on a moving platform inside a 
transparent shell atop the housing that 
contains all the mechanism. Listening, 
horns connected with an amplifier would 
be mounted above and below the camera^>' f 
Sufficient power to operate the frequency^ 
modulation transmitter and to oscillate the 
camera would be generated by a five- 
horsepower Diesel engine. To minimize 
the effects of waves^ the housing would be 
mounted high above the sui'face on long 
posts having their foundation in a huge . 
buoyant tank anchored to the ocean bot-._ 
tom by chains that would hold it several 
yards below the surface. Within the tank - 
would be stored 500 gaUons of fuel oil ' 
which would be sufficient to run the Diesel i* 
engine unattended for three months. It is \ 
estimated that 300 such units spaced 20 "j 
miles apai’t could pati ol all of our coasL- ^ do ws are open 

line. Enemy action might destroy many of * ^ti^_5ninimized ivith 

' i specially designed 
"^deflectors i n- 
^stalled beneath 
"^t he offending 
wings. Thedeflec- 
^ lotf a chromium- 



Collapsible Stove for Tents 
Bums Coal or Wood 



the units, but the cost of replacing them 
would be small compared with the loss of ^ 
a single naval vessel Also ships would be 
relieved of considerable patrol dutyr At 
shore stations, operators would watch tel- 
e vision screens and oscillographs. A sepa- 
rate screen for each camera would show a 
picture of any ship or plane within its 
scope, and the oscillograph patterns would . 
indicate unusual sounds, which could be 
heard by plugging-in headphones. 



Collapsible^ so it may be handled easily 
by the soldiers, the aiTny^s new stove used 
in tents can burn either coal or wood. It 
will replace the conical- shaped stove 
which saw seiwice in World War days. 

j-^ — 

^ ^ Wind Deflector on Auto Window 

^ Reduces Ro^^ Inside Car 

Noises creafeM'^, 
p-by wind forced in- 
^to automobiles at 

’^h igh driving 
speeds w^hen no- 

^"draft *‘wing” win- Ill W ^ 
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plated metal stamping six inches long^ has 
the effect of extending the w^ing beyond 
the wrindow, and thus prevents ah' from 
rushing in at the rear of the ventLlatcir 
wings. The device fits between the car body 
and the rubber molding below the window, 

. ^ ' . U- if 15 
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Non-Spin Plane 



*— A wirtg WH <it dn 
bl-d^Vr p«liniiTi!fmp fh« plpn9 
14 giidi (Itsply and exerwte 
unuiua% »harl laniiing» 



Glance at Uie wnuple contrail 
— merely a ileering wheel 
which operalai aileroni and 
elevul^rt, oifd a faol brahn 
1 



With only two hours of instruction, the 
average automobile driver would be able 
to ^‘solo” a new General Aircraft. Company 
^^foolproof” airjlfehe designed for private 
pilots. This is said to be possible due to 
the planers simplicity of operation and its 
resistance to spinning. The Skyfarer^ as it 
is called, is controlled by a steering wheel, 
which operates like that of an auto but 
manipulates the ailerons and elevators in- 
stead of wheels. There is also a foot brake. 
The ship has fixed fins^ and a special ^‘air 
brake*' wing flap that steepens the plane's 
gliding angle and enables it to make ex- 
ceptionally short landings. The two-place 
monoplane has tricycle landing gear and a 
,75.-hors^ower Lycoming engine. 



Mobile 155'Millimeter Pield Gun Travels at 75-Mile Clip 






This B norma ui fi«l<i 
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The first mobile 155- 
millimetcT Held gun far 
the U. S. Army to roll 
the production 1: 
Pettibone Mulliken cor- 



a ih4-ll 15 miltir la lowed 75 miles an hour 



that dwarfs a 
car. The rangs of 
this gun is 15 miles and 
the carriage can transport 
it over a highway at top 
speed of 75 miles an hour. 



, 4 ^ - ^ i I ^ ^ FUJ^UJ 



meric an aircraf 
manufactni'ers producedi^ 

6, 748 civil aircraft during^ 
1940; 81 percent over 1939.^ \ 
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R«Nrch nwmr mndt in lailrooding. 
Ih9 Hny lovenielivi ifi a l*n tub* 
tymboliiiii cnllBboralifln b«lw««n 
-the- prgctkoi wurb of train cnwi 
and track warkon {inp) and thoo- 
r«tkn1 work of lobornlary UMfiliilt 
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\ \ didn’t the railroadjs db^Wit 

That seamed to be the unJ ver^il reaction of the pub- 
lic to the sudden appearance on the American railroad 
a few short years ago, of the new and colorfii] 
passenger trains. 

What the public didn’t know^ 

however^ was that away back at the 
turn of the eentury, the first Amer- 
ican streamlined train appeared, 
photographs show that this train, 
the "Adams WindspUtter,*^ bore a 
I'emarkable resemblance to pres- 
ent-day streamliners. But at that 
Lime scientific tests made with the 
“Adams Windsp litter^’ proved it 
would be a waste of time and mon- 
ey to streamline anything which 
ti‘aveled less than a mile a minute. 

Eventually 3 soientiric research 
and expel imenlation brought other 
improvements w^hich made travel 
at high speeds possible^ thus bridg- 
ing the gap betw^een the experi- 
mental streamliner of the 90’s and 



Pneumatic tub« nurly 
Inng waybNU In mnin 



&«luw, pniumofk tamp«rt pauncf 
iKillaTi- cumpodly -and utiifarmlyp 
pr«vvnting formalwpi nf pnck«ti in 
w«l w«D|h«r cind leggtng af tmeli 
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the ones which America has 
been applauding in roccnt 
years. The streamlined ti’ain 
should notr therefore^ he 
hailed as a symlxil of a “rev- 
olution'^ in rslilroading. On 
the contrary, it is a convinc- 
ing reminder of the evolu- 
tionary process of change 
which has gone on in rail- 
roading from its earliest 
days. And in this evolution- 
aj-y process, science plays a 
far larger role than most 
people realize. 

In fact, few industries 
have made better use of sci- 
ence. Since the earliest 
days, the radi-oads have con- 
tlnually adopted sdentific 
discoveries, new inventLons 
and improved technical 
processes and methods. The 
objective has been the con- 
stant enhancement of the 
utility^, attractiveness and 
economy of railroad sei^vice. 

To achieve this objective, 
direct research Is carried on 
by the individual railroads 
to meet their own peculiar 
problems, and also collec- 
tively, through the Associa- 
tion of American Railroads^ 
to deal with problems com- 
mon to alL In addition, a 
vast amount of research is 
indirectly supported by the. c 
railroads through the cquip-^ / 
ment, supply and fuel indus- 
tries, which conduct contin- 
uous large-scale experi- 
mentation to improve the 
lOjOOO diJTerent items pro- 
duced by them for the rail- 
roads. Some of this research 
is conducted in state univer- 
sity laboratories maintained 
jointly by the railroads and 



Tap, Pifiniykania angi- 
n«r geM arderi by ffldio 
fr 4 rti cabaou tn «xpifN- 

tvrr building tt big Nor- 
folk S, Wvttam lacpmoriw 

v._ 

-sen cpr* bamg 
buill at a irarmn^au^ 
f-ate fa carry tkm dafwnia 
D4I0W, ihe «nfir# 
af a Frills iliel 
baxcur k liftad infa placa 
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^ancEbl^ll'tr t&l Idft waan 
"diving" h«lm«1 ond 
bra^athi* Ihrvugli <Kn.r- 
C4al Altan whili di^^cl- 
air and mnd blolt 
tt treel boxcar, 
ing off FuiT Dnd dirt 
con FB|Miintad 



the mairnfactiuers of railroad equipment. 

Literally p us well as figui-atLvelyj science 
rides the raib- In dynamometer carSp for 
example, which are actually ’wheeled re“ 
search laboratories equipped with sensi- 
tive msti uments operated by experienced 
research workers. As the cars roll alon 
trains^ their equipment gathers and recoros 
a vast variety of technical data on the per- 



of locomotive performance is 
also conducted in the three locomotive- 
testing laboratories in this country. Inci- 
dentally the first locomotive- testing lab- 
oratory in the world was established in the 
Uinited States in In these plants^ the 

locomotive itself does not move* The en- 
gine is carried on supporting wheels in- 
stead of rails. The axles of these wheeb 



formance of locomotives in actual road 



service under various conditions. ph««a™ph fa.Iow are 

To supplement the road tests, scientific ^ fh« b«»f of to4ar> ItHoifLortvo do%ni 










are extended to receive ahsqrptian 
brakes. The turning qf the locomotive 
driving wheels under power, as on the 
road, causes the supporting wheels to 
revolve against the friction of the brakes 
and the work done by the locomotive in 
overcoming this resistance is measured 
at the di-aw-bai- by a traction dyna- 
mqnicter. So, by puffing away but going 
nowhej'e, the Ijcomotives in the testing 
laboratories do their bit to give Iron 
Horses of the future even more povvei% 
pep, efficiency and economy. 

Speaking of economy^ science has 
evon been called upon to determine how 
much it costs to blow the locomotive 
whiMle. Elaboi'ate studies have been 
made to improve its tone and carrying 
quality. How much does it cost to blow 
the whistle? On one railroad, tests in- 
dicate that the cost, per toot, was nearly 
three mills. This cost, of course, will 
vaj"y with the price of coal and w^atcr; 
whether the train is operated through a 
congested district or through open 
country, and other factors. 

Even the water the thirsty locomotive 
dr inks — and the railroads use about 6&Q 
billion gallons of water a year — comes 
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Engini«ri iqa raef af rifri^g«rai«‘r car, abov*, ihak- 
ing t^jnportirupe r«a<<jingt av l.riain craiti* 

PcieHic engin# hei in cab in front tv 
giv« th# ervw yi*w‘ amt^nd mauntain -ccirvat 
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i#ner wfl^ of pecking end lead-ng 
freighl are one uib^vct ^ rfiilwer 
r«»arch. Abovw, a cvntiiinor^iting 
me^hin* givei n -certw^ e raugh ride 



During Uno uf Ht p*riddiC4il O’tftf- 
heuli^ !■ big AHenik C«il lino le- 
centoii^ 4 heHieil eff in w1w«k nt 
thn lodsunvitle, Fta^ engin* ihopi 
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in for its share qf attention. 
Tq remove the harmful in- 
gredients which cause rust 
and scale to fcrm on the in- 
side of locomotive boilers^ 
most of the water used by 
the Iron Horse nowadays is 
chemically treated in special 
plants. That too^ is science 
working for the railroads^ 
saving them money and in- 
creasitig their efficiency* 

Science also rides the rails 
in electric '^detector^* cars 
that travel ail over the coun- 
try, under their own power, 
and **feer' with magnetic 
fingers for flaws hidden 
within the rails. When a flaw 
is found it is recorded on a 
moving paper tape and, at 
the same timCp a spot of paint 
is dabbed on the offending 
rail so that it can be lo- 
cated readily and removed 
promptly by the section gang 
following the detector car. 

Steel rail, too, comes in for 
its share of attention In lab- 
oratorio maintained Idintly 
by the railroads end the steel 
companies^ In these labora- 
tories steel rail is pounded, 
bent and sliced on cumber- 
s<une-lQokmg^ but efficient, 
machines. Other testing ma- 
chines operating under con- 
trolled conditions simulate 
the stresses set up in track 
under rolling traffic. Simul- 
taneously in the fields ex- 
periments are being made on 
mile- long welded rail, and at 
scversd points In the coun- 
try, special measuring de- 
vices have been installed 
under sections of track to 
re0ster performance under 
actual traffic. By such stud- 
ies and tests, better ways 
are developed to roll and 
treat steel rail and to make 
it stronger and tougher. 



l ioA l i gu gh ara bffvtighl rtglit liH# 
rii* cab moAan Ult, 

■ Pffiniyfv'wiNi nfighwef iwoftkit 
pon#fl wfikh rtpfv^um tf*dc tlguuli 
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Something that most peopk 
don't know is that each rail car- 
ries its own biography carefully 
stamped on the Side, This history 
of the rail shows the year and the 
moitth in which it was made, the 
name of the mill which roDed it, 
the kind of steel iisech the heat 
number, the ingot number, and 
the position in the ingot of the 
steel from which the rail was 
made. By means of its biography 
every rail in use today can always 
be identiiiefh if nccessaryi and its 
manufacture back-checked. 

Many people wonder why the 
railroads continue to use wooden 
crossties. The answer is that, 
despite extensive tests made with 
various types of crossties, science 
and research have not yet found a 
satisfactory substitute for the 
w^ooden crosstie. Science has, 
however, found a way of tie trea- 
ment that increases the average 
life of the untreated wooden cross- 
tie by as many as 20 years. The 
great imporisiice of this is appar-^ 
ent when it is remembered that 
the railroads install about 50 mil- 
lion crossties a year. 



a«l4w, firft of « FciiJif-vnIl Di««frUalfrefrK fr«ialil 

twqmdtiv* for th* F« it *nt* tft 



S^orM ef uiFlfum*nh wiita a log ef th« Irifi dt 

ih* dyfiamorh«rer abov«, Traveli ev»r th^ Foilt 








T^« mad*l nr abov« providci a figuro- 
ln>a illiifttriCitf^ri qF h?Ow Ihp frtiflic 
utivi«H wtftehtrt^ ouk jfhilJ. a 

corlomi «f moitrki^ 4ul ^ m Ireln and 
roai* ti tilfawh*** m Und Wiitt prkts 

II fK 4 b*bw, a 

mlnut* nad a half fo il^p an afmn car 
of 13 Q-f 4 ti «tpctdf)r and rtfutn It fa 
mmiHil pOcHioit. Tt^ b in*d Id amply 
can of coalp ffiuuip on ond lK« tUc* 



Millions olf doUare have been spent in laboratnriw and 
in the field to study and improve such things as draft 
^earSp couplers, brakes, end other mechanisms seMom 
noticed by the average person. In one recent 10-year 
period, for example, the railroads spent more than two 
and a half million dollars in laboratory and road tests of 
freight car brakes^ But as a result, freight trains today 
stop more quickly, smoothly and safely^ 

To facilitate air-brake 




research, the railroads 
maintained a 100-car air 
brake test rack at one of 
the state tmiversities. ^e 
scientific data gathered 
in this laboratcny was 
cheeked and studied in 
road tests under actual 
service conditions. One 
series of road tests of a 
5&-car frei^t train ex- 
tended over a period of 20 
months. In these road 
tests^ three dynamoioieter 
cars were used — one at 
the bead end of the test 
train^ one in the middle 
and one at the rear, A 
telephone line was run 
throughout the train with 
a main switchboard in the 
head dynamometer car 

fConitriMid Id pa^a 176 !) 






SOO^Ton Rotor to Expandrow for 'Defense// 



With defQinii& induitriei dratnin^ n^&rt mort^ f^fcIfL-cal inargy frti^m evie-ry psisihle soiircH^ power 
plant! QPfi increniing iheEr ovlput. One Icn^ ttrpd* In fhiCil ii Mi ^lonl rator of a steom^lacrriE 

generatar being l^iwervd into iti Gating. tKa f«Gond to be in$toill*d by ttn Cflnfiot New Yofh Power 
Cerparalion, pt wf^ght 500 ton^r i* 53 feat long, and will $erve nn S0,O(M>-[cilgwaH turbine generator 
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Big Motor-Driven Guns* to Fight Enemy Tanks 
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Self-propelled arliUery wit I 
he indudfid in the equipment 
ef antitank ufiitf being ur- 
gonitHd in the Unitacl State-i 
Army-. At rFght It an arljf-l"» 
ideo of a tonk de^trioyef^ 
which mlghl coniiit of the 
Iqwer hotf t3 laf-ge lonk 
upon which would te mfl-ynl- 
ad a lOS-millimeler, or forg- 
er, gun. The weapon would 
be rolatafah on a turnloble; 
ill gunneri would be pro- 
laflad hy n thick atmor-plofe 
ihiald. Tha gun would ha of 
hfsOvifir calihqr tli-Cin ihoiO 
carried by tanks cri present 



Icilotl weapon of U. S. '''tank Itillar''^ forcm ii this lialMrtich tcOul «if mO Luting a 75-rtilllimeler cannon 
lhat is highly effactirve ogoinit fanlii nnd plnnet. Tho gun "h fTrvdl from itl poiitlon tn the cor 
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Mobile Unit Floodlights Emergency Airport^ 



Within a few hours any unlighl- 
ed temporary airfield can be illu- 
minated for night take-offs and 
landings with portable lighting 
equipment tested recently by the 
U, S* Army Air Forces at Wright 
Field p Da jdOTij O, A floodK^iflijail 
Oil contains a 9-kilowattt 

32-volt^ ga$oline-driven power 
plant to light six floodlampS of 
lp500 watts each. The beam lights 
a &0-degi'ee sector and the lamps 
can be elevated and inclined at 
will. In addition, there are port- 
able lights for outlining a landing 
strip up to 400 feet wide and 5^00 
feet long. If desired the same 
lights can be used to outline a 
general landing area or to form 
one string of hght up to 10,000 feet 
in length. These lamps and the 
reels of cable^ together with a 
lightweight 500- watt, 110-volt 
power plant, weigh 1,800 pounds 
when packed in trunks^ and may 
be cairied in an air transport. A 
number of 1*4-- ton trucks, fitted 
with four-wheel drives for rough 
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going, arc being procured for ^ li a jr l* i x 

o c 7 lii^ parteble f1«Ddii'ghl unilp carrying itf own puwer plant, 

transporting^^^ ap^a^tus. maket nighi londings petiible ot ony un Lighted army air-port 

Mid-Channel Float Saves R*A.F. Fliers Downed in Battle 
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Moored at intervals 
along the English Chan- 
nel are a number of all- 
metal floats painted yel- 
low and red, and marked 
with the Red Cross, serv- 
ing as rescue stations for 
Royal Air Force fliers 
downed at sea. Steel lad^ 
ders extend down below 
water level on all sides. 
The cabin is well slocked 
with provisions, first-aid 
equipment^ and cigar- 
ettes. There is a radio, 
and a mast from which 
signals can be flown. 

Red Cro» polnt 4 d on the 
deck mark* Ihif ct 

reFuge for R.A.F. flifrU ihal 
down in th« English Chonnsl 
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AT FIRST glance the proposal 
*■ that Uncle Sam build great 
naval and air bases on the frozen 
antarctic continent might seem 
lantastic. Can we build and oper- 
ate huge airdromeSp ship repair 
yards and naval storehouses on a 
shore constantly swept by gales^ 
barren of vegetation^ buried most 
of the year under ice and snow? 

High ranking naval officers are 
giving the project serious thoughlj 
for it is the idea of the veteran ex- 
plorerp Hoar Admiral Richard E. 
Byrd^ back from command of the 
TJ. S. Antarctic Expedition. 

The plan of Admiral Byrd stems 
from a grave concern shared by 
many naval officers that the Pan- 
ama Canal is the weakest link in 
^ Americans defense chain. Serious 
damage to the canal in wartime 
^ would force American ships to 
■^take the longer, more ha?-ardous 
^rdute around Capo Horn. Safe 
'iconvoy around the Horn would be 
> troublesome and expensive bur- 
den lo the Navy. True., inside 
-passages are available to vessels 
'J^irdling South America; the 
^Beagle Islands Channel., noiv in 
^ dilute between Chile and Argon- 

OfneJal FtiotoffruEThfi, U B. Antarctic- BflrvJce 
i ' Train af tmcJ-arii, with vuctra wida t&nl( 
^ far aniarclic »naw, laovei W«&l &a^ 

ta ’lajr cf«poli la iba ilackifeller Moiintaijii 
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lina^ and Llie better-known 
Sti-aits of Magellan are alter- 
nate routes^ but their en- 
trances would be tempting 
lurking places, for enemy 
raiders. TTie third and only 
remaining route lies around 
Cape Hornj and to defend the 
watery between the Horn and 
Palmer Peninsnia, northern 
extremity of the antaretic 
continent, naval bases at the 
bottom of the world would be 
essential. 

Only 400 miles of open sea 
lie between the grey-gi'een 
cHffs of “El Cabo de Homos" 




t Thtt Irantpurt biplane is $«en dbovo a t^rvay -com 

I Building d winter hangar for Ihfr cabin plane at 60 below EOrc 
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VOU5 of British and Nor- 
wegian whalers and re- 
cently the supply basc^ 
according to current ru- 
mors^ of the Nazi’s ill- 
fated Graf Spee* 

Operation of flying 
boats or pontoon- 
equipped planes from an 
ordinai’y coastal base 
probably would not be 
practicable in the Antarc^ 
tic but planes equipped 
with skis^ Adinii'’al Byrd 
asserts^ might operate 
during many months of 
the year from almost any- 
where on the Continent^ 
even with the thermom- 
eter registering 40 or 50 
degrees below zero. One 
expeditionary plane flew 
regulai’ly in such temper- 
atures and larger trans- 
port planes frequently 
took off from snow-cov- 
ered “airports” with far 
heavier loads than nor- 
mally flown from com- 
mercial airfields of the 
north. From the smcKjth 

Heavy pretfure frnCtul'^d ibt tee 
in thib fanhibtic form during tht 
Bfilerctic night WeU- Bctie 

I 






tikt i| -Pr nstp ene of the pupa 
riceiv-Bi D dvte (atlor «■! 



t U. S. Army onil Navy repreientiilivHi pay 4ip- 
iBmatic call on p»n||uln nskiry in Morguerile Bay 

-'CCdtiLl 

and the rocky promontory which marks 
Antarctica's northern limits. Much, 
however^ of this mountainous peninsula 
lies north of the Antarctic Circle and 
escapes the blizzards and extreme low 
temperatures popularly associated wuth 
Little America 1,400 miles to westward. 
The recent expedition’s ships U.S.S. 
Beat and U.S.M.S. North Star anchored 
in the vicinity of Brabant and Antwerp 
Islands with impunity for nearly four 
weeks while storms raged outside^ yet 
these islands lie far south of the area 
proposed by Admiral Byrd for an 
American naval base. Best-known is- 
land of the ai-chipelago is that which 
shelters Deception Bay,, long a rendez- 
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by many hundieds of miles, Admittedlyp it is only a 
glimpse into the future but the proposal is made at 
a time when the world sees many seemingly fantastic 
suggestions become I'ealltles overnight. 

The Antarctic Expedition as conceived by Con™ 
In Junep and subsequently made possible 

under the leadership of Admiral Byrd by joint ef- 
forts of the State, WaTp Navy and Interior Depart- 

(Continued to 
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shooting tho iun at neon on — ^ 
Oii Od^bt-r doy on Weil &aie ice 
barrier, htott length of ihadowt 

snow surface of Palmer 
Peninsulars elevated pla- 
teau long-range bombers 
and swifter, shorter- 
ranged fighters might op- 
erate effectively over the 
watery wastes which lie 
south of the Horn, 
Peering still farther in- 
to the futursp Admiral 
Byrd also proposes estab- 
lishment of a chain of air 
stations and I'efueling de- 
pots at several hundred 
mile intervals across the 
South Polar region^ 
equipped to service 
freight and passenger 
planes droning across the 
bottom of the world be- 
tween Capetowup Africa, 
southern cities of South 
America^ New Zealand 
and Australia. Such a 
route, he points otitp 
would remove many of 
the hazards of overseas 
flights and shorten exist- 
ing trans- oceanic routes 



Takiing inaw ftample from 2S^ 
foot tpfl In ftrydying laew 
darttKy a ad cryilalUfia itrucfure 
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M{>p »rtw pr^pOf^d by Adrtilral Byrd fe-p o naval haie 
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Antitank Scout Car Packs Three Machine Guns 




There^s plenty of fire 
power in the scout ears of 
the antitank troop in 
Uncle Sam's First Cav^ 
airy Division, Formed 
last January^ the troop 
now consists of 4 com- 
missioned and 31 non- 
commissioned officers and 
121 men. Each scout car 
carries a 50-caliber ma- 
chine gun and two 30-eal- 
ibcr guns, a submachine 
gurij demolition kit and 
two Garand rifles. Each 
Juan also has a pistol 
Communication between 
scout cars is maintained 
by motorcycle messen- 
gers, while the command- 
er’s car is radio-equipped- 



[-vi’v i? n gfimpSfl- gif Jtig giiiii pOw«-r tcauf car af aniilank trggp 



Transparent Rowboat and Oars Made of **Lucite” Plastic 







Virtually invisible in the water^ 
a transparent rowboat made of 
crystal clear Lucite gives what , 
may he a preview of ghostlike 
boats for fishermen. The material, l|||M 
plastic methyl methacrylate pro- ||H|j 
duced by the du Pont companyp 
was used throughout the boat ex- 
. cept for the oarlocks, which are of 
F chromium-plated metal, and a 
ifew screws. Even the oars and a 
jflagpole are of Lucite. Although jHSB 
Jit was built primarily for display- 
ing beach merchandise in depart- 
ment stores^ the craft proved its seaworth- 
iness when launched on Long Island Sound 
, by its builder, Clsmons “Scheror of the 
JScheuer ArtJjfelaLjlpmpanyj^ ^ew 



exiBle Steel Tape Inside a Foot RuleTxteiids It Three Feet More 

^ By pulling out the flexible steel tape 

^ wound on a reel inside a twelve-inch ruler, 

S^K it is extended an additional three feet A 

ratchet prevents the tape from unwinding 
unless the knob is turned. 



CSee index, page 4- A, to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 



32 



POPULAR MECHANICS 



'or 



. S ■ 






Mud Plus Asphalt Makes a Waterproa 



ome 



Hunar^dt df 



el kef I have b^cn builr 



adeb@ hou»Qi lik? 



fecently. Below^ ike 
Bricki ere turnecl on ed^a 
to di-^ far ifrve^nl wteki. 
irt IKei lurt, Fiva men 
^landing pn DTIfl IS-pnrh. 

brkk prevo Sts itrength; 
it h lable la wrlhstond 
300 tc 1,000 pounds 
press-Lira ptr sc|uere mek 



SuJi- dried adobe houses of early Spanish settleis lasted a 
couple of hundi'ed yeai’Sj liut they took a bit of patching after 
every heavy^ rain or flooqf Eind who wants a mud house that 
will dissolve every spring? Well* it needn^t dissolve. They're 
making beautiful homes, of mud in the west todayp w'ater- 
proofod by an emuLsion of asphalt, and the same thing ean be 
done in many parts of Anl erica. To loam whether your soil is 
suitable for waterproof ^bricks, send a test sample to The 
American Bitum uls Co.,iL d 5 Angeles+ Calif. _If suitable, the 
mud and as|)Kalt stabilizer afFlnixerfTpla'ced in forms 12 by 18 
by 4 incheSt then baked in the sun. The adobe house is strong, 
well insulated^ soundproof and firepi'oof. Inside temperatures 
in summer are 20 to 30 degrees below the outside,^ 
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nal affccl Cjdbbe-end^afphalt 
birkk cihavd, bul unlPiated 
mud brick balew cpumbleE 
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T Interior of control tower of Chkcrgo municipal airport, with 
onl aperalor et telephone lo notrff ^'airways”' ef arrival! of hi^ iFner 

Mop fhowi troffic COr«trol areo¥ of Civil Aeranautici Adminiilfa' 
lion— literally o limpto view of the narro-n't principal $ky rpuloi 



ihiAMr 



EALTj’'A^e C^ty 

SAH fhahCbSCO 
lOJ AH(^LE5^fS. , J. 



i^aEGOTt^.. 



Q AIDWAT TI-AFJBt CONYiK^L 

@ c(?NTHoi zesni ok iprtF^aciYON 



^HKEE airliners race to- 
^ WLU’d Chicago at IW miles 
an houj'^ due over the munic- 
ipal airport in 15 minutes. 
Thi'ce others ai'e ready to de- 
part. A seventh gHdes in for 
a landing^ two more circle the 
field and a mile away, a litUe 
biplane wdngs up. The prob- 
lem is to direct all these ships 
in and out of the field in less 
than an hour. 

Situations like this may oc- 
cui' several times a day at the 
Chicago port, for this is one 
of the nation^s busiest cross- 
roads of the skies^ Arrivals 
and dcpartui'es, not counting 
thousands of sight-seeing 
trips, totaled almost 100,0fKl 
lasE year and the volume is 
increasing. To handle the 
rushf the port has been en- 
larged and now has two sets 
of dual runways, the first in 
Amoidca, so two ships can 
land and take off at once. 

To find out how the stream 
of traffic is managed, Super- 
visor John A. Casey directs 
you to the window- walled 
tower atop the admin tstra- 
lion building. 

As you watch and listen 
while the chief operator and 
an assistant. bring the ships in 

Oruuirtdl ftalien and diiputcKiug 
cfFij;*, witli ap^ialsri- in 
Eunlact with of pSaaes and 

with ^■"airways," whose insi rue- 
lions are njlayfld la ihe planai 
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at the Crossroads of the Shies 






■^1 



Btg T4<;$rciirig ph-artO- 
groph "hwirt"" 
w^rcf ‘Hiol iit 

vnd g-M* pul of tow- 
• r Ond innicpi u rcc- 
prd of oU orders 



iind guide them out^ you 
begin to undei'stand how 
vital airport control has 
become to the task of car- 
rying over 3,000,000 pas- 
sengers yeai'Iy as the air- 
lines are now doing. 

The little cubicle re- 
sounds with the din of 
voices pouring from loud 
Speakers in the ceiling. 
Two of the six telephones 
are ringing and the roar 
of a liner's motors sweeps 
up from outside. Amid all 
this apparent confusion, 
the chief operator talks 
calmly into a microphone: 
“^^Chicago tower to 
United five. It's dear be- 
hind you and it's clear to 
taxi in to gate four*'^ 



Ccnlfot $p«rtilor and OEtHlant aci duty 
lrbfFi< tQwar ketp vtgila-nt wareh ev«r plsrt# 
FnDvioiantft in vicinity nf muntcipol ciLKp^rt 



Changing frequency ef rodio r«<eiv 4 rt m con^ 
trol IcwN. Pl-anes radio lO ground iitalionE en 
let frequenciec and diong4 over to lower'i 
Frequency wTtvr tho^ enter control cone 
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^ m C4clcpit •hpwt Uimm !nHrMfn«ril'6 plfin* cr*w 

in CAnl^tlmg conlroJ Rndi4 h On* of ffi* molt important 



Drawing ihowt Chkngo control xon« ond radio guklit. Plon«» 
ar* ''''Ttackod"'' ol voriout oltiluiJos -and brought in, Ono by One J. 



“O.K. Gate foiu%” a voice replies 
through one of the bud speakers. 

The plane that was landing at 
the stai’t of our story is now on the 
gi'ound. By radio telephone, the 
chief operator has assured the 
captain that no other planes aie 
immediately behind him and has 
assigned a gate number for the 
arrival. 

Thus the operator handles the 
ships in smooth succession. The 
circling hners arc bixiught in one 
by one, alter the first one lands. 
One of the waiting ships is allo’wed 
to taxi out to the runway prepara- 
tory to taking ofL Those speeding 
in toward the port are landed in 
scheduled order. The liner at the 
runway takes off when the coast 
is clear. The other waiting planes 
are directed out and off. Now the 







Mi 




knows when to do this 
tlii’ough El message from 
‘^airways/* the control di- 
vision of the Chdl Aero- 
nautics Administration 
which keeps all the air 
traffic moving along all 
Uie airlanes, Tho division 
has a large control office 
at the Chicago port as it 
has nt all the other 13 
main ports in the country. 
Chicugo “airvvftys^'' clears 
incoming planes to the 
tower at the outer zone 
and the tower clears the 
^hips or rathei'p hands 
{Conllmjed to po^e 



Mule biplane is landing. 

The tower keeps watch 
over all movements upon 
the field, directly over it 
and in tlie air above its 
im mediate three-mile 
Kone. But it must also 
Iceop ti“ack of departing 
ships until they have pro- 
ceeded well beyond the 
inner sone so that other 
planes, incoming^ may be 
advised of their presence. 
Tl^e tower '4akes over^^ 
when the planer enter the 
outer zone, about 25 miles 
from the airport and 



T Fis UT 61 TEpreftnling picmvf pro 

grouped atong qI rpdiP 

dincmating fram Chi-cago 
rctng« s,leliQfi, at shown en ihe 
mpp^ Th^ lotya ni 

troeikfi^'' in khq oir uindeir kHftru- 
mant flight ruloi 

■<— View of ofiicv, with 

men at l-aff petting moitoge 
la aporalof In eontar. Tho big reck 
hald& e sapgrelo &lip of informa- 
tidrt for piano on ooeh trip 

Some of ihe pneumolic tubesi em^ 
ployed in ipeading rcporli ond 
meiiegei o1 ihe m-uniripal airport. 
Fe&k vi^ork a neeeKory lo fiofa- 
^bord ihe hiitidredc of plonei- in 
the air and iheir many poiaafiger& 
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^Warplane Held in Leash for Fire Power Test 





Ag a dDmonstrat ion ofj 
the firing power of a 
modern ptirsiiU plane^ the 
U. S. Army x^ir Forcoii' i 
anchored a Ciirllss P-40^ 
to the ground ’kind' 
its gmig on a hillside tar- 
get. The four .3Q™ caliber" 
wLng giih.^ and tu^o .50“ . 
caliber guns in the plane's 
nose Ilred rapid bursts^ ' . 
and streams of tracer and^^ 
ordinary bullets con- 
\'erged on the tai^get. - ~ 

WUh 'Mi Fevfrted 

hy rui&inQ the loll an 
&|ii«-cial and lying 

rt Id drLt#i;m in Ih^-- 

gra DFid, i-Kifc pursy it ^hip 
W09 uso-d in ^Hhibilioa of 
aoriol lifing pow^r 



Dry Negative in Less Than Two Minutes 

Speedy drying of negatives is 
possible with heat from infrared 
lamps now available. The lilm is 
placed between two lamps set 
about two feet EtpariH which trans- 
mit heat by infrared radiation. 

The rays penetrate througli to the 
base of the iilm and staiT the dry- 
^ Lng process from wilhinj cuUing 
down the drying time to or 2 
5 minutes. An electric fan is used 
with the lamps to drive off vapoi'Sn 
I , The lamps have then’ own built-in 
reticctors^ called ^'scaled silver.'^ 

^ The average life of a lamp is 6,000 
^ hours. Old negatives ruined by ivater- 
4 mai^ks caused by improper drying may be 

^Two'Way Saw With a Pistol Grip Makes Vertical or Lateral Cuts 



NrgfltiVfr dry mg bvtwvvn twfip inffurfld l^mp* with bid of fan 



restored by resoaking them and then dry^ 
ing again between the radiant heat lamps. 




Hemovable saw blades snap onto the top 
or side of a pistol gi ip so that either ver-^ 
tical or horii^ontal cuts can be made. Lugs 
on the grip hold the blades firmly. There 
are blades of several sizes nvnilabley mak- 
ing this a versatile tooL 



C Improvement in the anti-knock quality 
of gasohne is reflected in an increase from 
69.6 to 74,4 in the octane rating of regular 
price gasoUne in the last five years, while 
premium-price gas rose from 76.7 to 80'.2 
octane and third-grade fi’om 57.9 to 65.6. 




POPULAR MECHANICS 

cJ' l • 

6/.?/V / 








Plastic Form Cuts Dressmaking Time in Half 



left right fhtiwt tt^pf in molding plaslici figure, pnd hi>w giprmcnl i» fjltid to dre-u- form 

f 



With the aid yf A new thermoplastic dress 
form that will duplicate *?Sacl^lincs and 
curves of the figure, women may be spared 
the ordeal of repeated try-ons to fit custom 
dre&ses. It wiU reduce dressmaking time 
to one -half, and enable the seamstress to 
finish a fitted garment in the absence of 
her customer. The plastic material is made 
of rubber combined with a vai'iety of 
waxes. It comes in sheet form rigid at or- 
dinary temperatLu^es, and may be molded 



frared i-ays to a few degrees above body 
terriperature. To make a complete form^ 
which takes only 30 minutes, four sheets 
ai e used, two at the front and two at the 
back, Tlie plastic hardens almost imme- 
diately into a shell- like mold. Then it is 
removedp reinforced and finished with ■me- 
tallic lacquer for permanence^ and is, 
mounted on an adjustable stand. Retain- 
ing its shape indefinitely, the material is 
noninflammablep nontoxic, unaffected by 
weather changes, and easy to apply. 



to the human figure when heated %vilh in- 

Vanity Installed on Closet Door Has a Mirror in Its Lid 



Inside the closet door a space-saving 
vanity can be hung. It is a neatly styled^ 
semicii’cular piece with room inside for the 
necessary cosmetics. Two screws are driv- 
en into the door, furnishing anchorage for 
the vanity, which has two hook slots on 
the back. When the lid Is opened it ex- 
poses a plate glass mirror, . 



Colored Ink Forecasts W 
By a Change in 

By changing color ivith changes in 
weatherj a new ink on the matket acts as 
a weather forecaster when applied to pic- 
tures, fabrics, artificial flowers and similar 
objects, A number of different color com- 
binations ai’C possible with the inl^j, which 
is applied with a.>brushj -■ 
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bring* mirror inlo view 
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OUR COASTLINE 
'WALL OF STEEL' 



^ 1 ' 

't 






'IX?' HO ever heard of a “wall of steel" 
^ ^ twenty-five miles thick? Pi'obably 
not many people^ but there is such a 
and it^s of vital importance to the defense 
of our nation. 

Should circurnsLances be such that the 
U, S. Navy and the Army Air Forces were 
engaged elsewhere, sm enemy approaching 
this eountry would be^c^nfronted by this 



^ FLrEnp rhe anfia Ere raft HAffiopan En 

Ce*$t AftSllcry — The 37‘-millimeter ^un 



^ Linin-p wp '^''eneniy'‘5'* position f*r lan^~ 
ran0e ihct fre/n one sf big coasi gvn* 



wall while still 25 miles fmm 
shore. It would be composed of 
heavy projec Liles from guns of tho 
Coast Artillery Corps, the aiiri 
which occupies garrisons' at stra- 
tegic points around our domestic 
coast liO'e^^^ltKl at vulniM-able points 
in. our overseas possesaions. 

With its fixed and mobile gung 
capable of firing one to miles 
out to the Coast Artiflcry 
Coips protects important parts of 
oui- almres— rnattdy the entrat^ces 
to oUr largest hai’bois and poi'ls, 
working in close cooperation with 
the U, S. Navy* 

In heavy artillery there is a trend to- 
ward mounting heavy guns in mobile cai‘- 
riages and aiming from fixed fortifications, 
hut for protection of our seaport entrances 
the permanently emplaced gun is still of 
major importance. 

New developments in heavy artillery 
carriages have been built to increase both 



j j 
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"I Cfiptible ef hurling: prcjjcclile 30 itiHt-Sr 

thit 1A-inth gun ii lorg-ei»l In u%9 faf Army 1c- 
dny for defence of U. S. cDdillin^ir 



t Vietfr of 155-millimetAr gun, motor- 
drawc unit wkieh eao liurk c 9^^ 
pound pF-ojq<til«^ l^n ru'thzi or more 
IT^ defvn¥« of our ihorni 

range find speed of tlie "Big 
Berthas/* A striking example 
is in the combined 155 mm. 
gun-3 incli howitzer carriage 
upon which cither can he 
mouiUed. Pneumatic tires and 
air brakes permit the gun to 
be towed behind high speed 
trucks. In fii’ing position the 
cariiage doesn’t rest on the 
wheels, but is Jo\\-ered to the 
ground by self-contained 
jacks* The range of this weap- 
on is approximately IS miles, 
which is 50 percent more than 
that of the somewhat sLmLlar 
type used in the World War. 

The Coast Artillery also has 
units with powerful antiair- 
craft guns whose purpose is to 
protect our most important 
centers of population and in- 
dustry, and the main head- 
quarters and installations of 
our armies in the held, from 
enemy war planes. Thus 
Coast Artillery regiments are 
of two main kinds — harbor 
defense and antiaircraft. 
Sometimes two or more regi- 
ments am fonmed into a bri- 
gade under one commandev. 

Harbor defense regiments 
arc of several kinds. Some are 
organised to man tlie big fixed 
guns in our coastal fortifica- 






■f Direct hit on On Tjuttliihip during fucruauvers l>y eoofi 

detente unitf; militi^ry m*n regard thit as a v«ry ramorltablo photo 

VHnl part of coait dufem 4 pltirt^ laying of mine* u1 ttratagic pointi 
i n(-ar majo>r harbor*. Hor* a min* and onchor aro baing planted 
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R«a<ly 1o ^1^4 railway ^un whSdi fir*t S^^pOunil prdjKtili morn 

i-han cn« and ona-hdlf mileii ar a 200-paund proiaElda two milet 



Uoris. Some operate the railway gunSp also 
of larger calibers, which can be moved 
along the coast for any distance on rail- 
roads and set up for firing. Other regU 
ments have guns that can he towed by fast^ 
heavy trucks^ All of these different regi- 
ments include ivithin themselves antiair- 
craft units for their owm protection. 

The Coast Artillery employs a variety of 
W'eapons. The guns of all calibers em- 
placed to protect our ports and 
harbors and fortified areas over- 
seas, range from the 3-inch guns 
that fire a shell of 15 pounds for 
several miles, to huge 16- inch guns 
that can shoot an armoF-piercing 
shell weighing over a ton for 30 
mileSr The three principal kinds 
of fixed harbor defense artillery 
arc: (1) long-range j heavy guns 
of 12, 14 and 16- inch caliber for 
the puiTOse of holding off heavily 
armored enemy ships: (2) guns of 
6+ 8 and 10-inch caliber, and 12- 
inch high-filing mortars, for use 
against enemy ships of smaller 
types; and (3) rapid-fire guns of 
3 to 6- inch caliber capable of pro- 
tecting mine fields placed in the 
coastal waters by our own forces, 



slopping fast enemy tor- 
pedo boats, and helping 
our troops to repel lad- 
ings by enemy forces. 

Mobile railway and 
tractor or truck -drawn 
units arc intended to de- 
fend our shores against 
landings attempted at 
points not protected by 
fixed defenses. The mo- 
tor-drawn units arc 
equipped with the 155- 
mm. gun,, which is prac- 
tically the same as the 
field artillery gun of the 
same ealiber. It can hurl 
a 9S-pound projectile 
some 10 miles. Railway 
weapons include 3- inch 
guns, 12-ineh mortars 
and 14-inch guns. The 
8- inch railway gun fires 
a 260-pound projectile 
whose maximum range is 28,000 yards, and 
Can also Use a 200-pound projectile with 
still greater range. 

The Coast Artillery also lays fields of 
electrically controlled submarine mines 
which can be exploded from shore as hos- 
tile ships pass over them. To install these 
mines in channels offshore, and to maintain 
them, the Coast Artillery uses boats rang- 
ing from ocean-going mine planters of over 



Firing a 7£-millim4ler gun, a weapon u»d 
wil^ graal iuce«h in the World War and 
nlfo in Th» preunt iTruggle 
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IjOOO tons to smQll motorboats. 




Our coast defenses are all 
based on elaboratje systems for 
locating targets on the water 
with great accuracy and speed. 

Since it takes any where fi'om 
half a minute up to three min- 
utes for the big shells to travel 
from gun to tai^get, and since 
the target may be moving fast, 
the fire must be directed at the mf 
point where the ship will be ^ 
when the projectile traveb to |K 
it. The position of the target Sp 
in other words, must be pre- 
dicted for each shot, and shelb 
sometimes must be fired at a 
point half a mile ahead of the 
moving target. The eflects of 
the wind, the temperature and 
even of tho earth^s curvatui-e 
must be calculated for each 
shot fired. All these calcula- 
tions must be made and the 
guns pointed con'ectly in sec- 
onds rather than minutes. In 
consequence, harbor defenses 
contain observation stations, 
plotting rooms^ powerfuT 
searchlights and elaborate communi- 
cation equipment. 

In contrast to the heavy weapons of 
harbor defense are the light, fast- 
moving guns of the antiaircraft units. 
Their batteries must detect and hit 
targets that fly several hundred miles 
per houi\ They must also move rap- 

{CQnlinu<ad to poga 17C) 



i 




T^Pr 12-^nch tix4d morfapi in ncl^n. 
Th4¥« w«c*po-ni 7<HXi3iounci pro- 
about «ne and^ a half miEai 



Ci^nNili', muaturing: fh* pC^liihi^d 

af barrel of big gun ju$l 
plufud for Americon couit dofimiio 

eracticing coatfal defence 
against on<eaiy planet. Sh«IU firod 
by Ihii weapon hove tEme fuset ut 
1e produce buril in air among en^ 
«my planfli. A dlracT hit h nol 
fiactiuiry to deilroy a plane 
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Low-Cost Folding Music Stand 
Can Be Set Up in 10 Seconds 



ions a positive charge. Most of the 
compounds dissolved in sea water, 
and the impurities in tap water, 







Plastics ] 



Plastics Make Sea Water Fresh 
By Attracting the Salt 

Sea water oan be made to give up its 
salt by treating it with synthetic resins 
quite similar to the plastics used for radio 
cabinets and dgarettc cases, according to 
Robert J, M versua£4tie Resi nous Prod- 
ucts and CEerhical Company^ of Philadel- 
phiafPa. When sodium chloride^ or ordi- 
iTary salt^ is dissolved in water, its atoms 
break up into ions, the chlorine ions having 
an elect^'ical negative charge^ and sodium 

44 Xj 



are similarly ionized. The resin 
used has some sodium atoms in its 
molecular framework^ and when 
water which^ for example, is hard 
because of the ioits of calcium^ 
magnesium and iron it contaiiiSj is 
passed over such a rcsin^ the so- 
dium atoms exchange places ivith 
the hardness-producing ions. 
After all the sodium atoms are 
used up from the plastic^ they can 
be put back again by treating it 
with a salt solution. It is also pos- 
sible lo prepare the synthetic 
resins 50 they will take out the 
sodium and other positive ions 
from the solution and put hydro- 
gen ions in their place. Dr. Myers 
said that ti^eating tap water first 
with one, then with the other, of 
these "*ion exchangers” produces 
‘^distilled” water of a high quality 
that compares favorably with lab- 
oratoiw-distilled water and 
sonw cases is even better* 



m 






Folding muiie &lcind hi il nppeai'i. in ui«| Imnl, muntbEtriig ir 

Selling at a low price, a folding music stand now' 
on the market can be assembled for use in 10 sec- 
onds. Folded for carrying or storing, it is a compact 
package 13 by 18 by 32 inches. It is made 
of 200 -pound-test corrugated fiberboard, 
weighs almost two pounds, and holds from 
350 to 500 sheets of music* 

f 



**Natl Point” Screw Started 
Without Drilling Hole 

Only a screwdriver is needed for 
driving a “nail point” screw which 
t^es a starting hold in the wood 
when it is tapped. It has a slender 
tip sbaipcned at the point to cut ^ 
its own way without the neces 5 iity 
of dl l] ling or punching a hole* 



Stfmw with iWndvr tip tlaHt with light hanuner fO:p 
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Big Mount Rushmore Memorial Taking Shape 




Air vjew ef Moufil Ruihmarfr how of four fartaeui pr«t[dAnh tsldug form 



How the gigEintic national monument of 
Mount Rushmore^ in the Black HilLs of 
South Dakotat has taken form is clearly 
illustrated in an aerial view showing the 
Jigures in a far more finislied state lhan 
they have appeared before. Starter:! in 1927 
on the 700- fool sheer granite stone, I he 



heads of Washington, Jefferson, Theodore 
Hoosevelt and Lincoln are now beheld In 
cognizable shape. The task of carving this 
mammoth memorial, the siKe of which may 
be judged by houses erected above the 
heads, is now in the hands of Lincoln Bor- 
glum, son. of tlie late Gutzon Borglum, 



Versatile Compound Vise Serves Many Purposes in Shop 




svilfi 4ilid«¥ holds wsrrk en rotating Icible 

; ^ 
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In the machine shop where a variety of 
work is done requiring accurate spacing — 
straight lines, radial^ circulai- — a new com- 
pound vise is useful for many purposes^ 
Built rigidb' to permit adapting driU 
presses to light milling operations, it can 
be used also with shapers, milling ma- 
chines, lathes and grinders on jobs that 
require accurate feeds in. two directions. 
Its upper slide is graduated through 180 
degrees to permit rotating the vise table to 
any angle* Transverse and CTOSS slides 
ti’uvel in dovetail ways carefully machined. 
One jaw swivels to grip iiTGgular woi^k, thp 
other has a movable face which is tightened 
after both jaws arc clamped to the table, 
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ROLLING 
DO 




For Amgjiftirk t'^uri-sri inte-r-etled 
Sr 'Veiling dDwr t* RinOr^^ tKera 
Ss ih« proip^cl lhal moit sec- 
4 >f I ho hlghiwciy will be 
corriplelpei with in ei ghteeti 
montbi^ Moro ih-cirt hiilf af the 
U. So^LP j h AmiiiJ'Lcei sfrelch^ 

covering 3r^00 mMci^ h open to 
□ U-wee+Ker tidv^l; three-'fdyplfii 
of the fljO^J-miSe South AmofE- 
tan settion* from the Colom’bio-' 
Panoma bardef lo Buenos AireSj 
Argentina^ hi passable during 
nil math if and the Buenos 
AIrQi-Rin dt Janeiro highway, 
1,932 milpS icng, Has 1,021 miWi 
o-f oll'WQOlhet ^urfn^t-s- How- 
ever, completed seel ion 5 dre not 
contiguous. Above, burros car- 
rying lumber neor Mejt.jca Ciry 



Above, mosoiiry arch bridge 
aver Lns Eidavps Riv^f, Goat- 
emalo. Lefi, aahiv? village in 
Iro pical r e 9 1 0 P- Th ^ 1 J E)0- 
mile stre IcK from T^Jcod la 
WitEo, Maxicop Pi open lo 

Mplld H 5^5 miles 
lauth of Mexico City. Most of 
thii route h hard turfoced. 
The dry season, December lo 
April, ii the matt iptisfacioty 
time fnr oulo Iravgl in Mqx!{;o 
O r Control Amurico, tt it diffi' 
cult 1 q pots from- Ceotrol lo 
South Arne ricn be^ause the 
hEghwoy ends m al-mosl im- 
penefrahle junglu mile^ 
south of lha city of Ponomu 
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Abo^e-j, portiOil of Mflickci ■Cit)^^ 
hSghwtiy. Tho Ini^hwiCiy i& cjc-< 

p^cl^d Ic incrpaifl prodLiClive 

CopcLcity oF Coptral Amori™; 
nolieccsbie improve: mont olrsody 
boi occurred. Pono ma \i con- 
s-trueJing 56 miles of pavemem 
between the Conol Zone ond 
Hol- 0,1 5ite of Q li. Army 
airport, Mexico bo» completed 
o g looter mileage . of the htgh- 
wp^ Fhoni ciny other Country 






SaKTIAM 



Above, Seuth AmocF- 
coo ^eCliDii of ihe 
high-wciy, >wl»h lYiop 
showing poved roads 
if\ Lolid linBi. On op- 
po^ilq pci^e^ lop, map 
qf opper ±«cjiqrL of 
\J. Sr to fiio haghwqy. 
Rigtitj mochifiery o1 
u^ork In Cotio Rico 



.r 





47 ■ 



- ^ 4^ (p ., L- > 



OCTOBE.R, 1941 



I * * 







' A 

Four Trays Nested in Stand 



Serve Drinks on Lawn 



heads, locking iKe di'ill at th& pi^ecise anglo 
fo]- presentation against the grinder. Hence 
the holder enables any f^vorkman without 
ejcperience to turn out a precision grind 
It handles drills from to inch. 

/ ^7 ■>) / 

Weather Maps Sent by Fast Wire 
On Nationwide Network 

Weather reporting will be needed up 
when a system being established 
the U= S, government is completed, 
ormally described as an "express meteor- 
ological service,” the system will consist 
principally of a high-speed teletype circuit 
linking about 250 key points, including 13 
stations of the weather bureau, 
navy aii^ bases, and major re- 
stations of the Civil Aeronautics 
Administration which make hourly weath- 
er observations to guide commercial air 
trafRc. At present the preparation of the 
nationwide weather map takes from four 
to five liours^ whereas under the new sys- 



^^3 
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Sock individual liliy tiands hy Htill 4n long tpik* 

Convenience for both the host and guests 
is provided by a drink service stand that 
carries four small ti^ays for use on the lawn. 
Near the base of the stand is a shelf with 
space for several bottles, and each indi- 
vidual tray, suitable for holding a glass or 
bottle, or for use as an ash tray, is mounted 
on a long spike to be stuck into the ground 
within reach of the guest. 

Holder Aids in Sharpening Drills 
And Reclaims Broken Ones 



lem it will be cginpleted in about one hour. 

i 

Picnic Roaster Toasts Redhots 
Or Fries Bacon, and Eggs 



Dull or broken drills can be made like 
within a few seconds by using an in- 
holder that simpliTie-S sharpen- 
and polishing 
4 : ^ 






H«-ld»r gnpi br«k«n drill ai pncM.iKanivning 

■ 



angle 



Eight holdagl and a bun can be fOniled al anv time 



A versatile picnic roaster with a long 
wire handle, has a metal dish circled by 
eight sets of upturned prongs that holds 
about everything to be roasted or toasted 
over a bonfire. Several redhots may be 
impaled on the prongs, or the redhots and 
a bun may be toasted at the same time. A 
small steak fits nicely over the prongs. 
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Battery of Electric Eyes Measures High 



R 



It may not he long be- 
fore high jumpers and 
pole vaulters will be 
leaping over an invisible 
beam of light instead of 
the traditional bamboo 
pole. It was actually done 
at an interscholasticj^ck 
TTieet at N. 

Y,, reeentiyj using a bat- 
tery of electric eyes to 
measure the distance 
jumped. The photocells 
not only gauged the jump 
more accm-ately than the 
sagging polct but gave the 
athlete the benefit of any 
extra inches by which he 
cleared the bar. General 
Electi'ic eng in_ej jrs d 
viSedTtie system. A mov- 
able light source was lo- 
cated on one standard^ 
and four electric eyes an 
inch apart vertically were 
mounted on the opposite post. For each 
beam of hght the jumper failed to clear, a 
red button registered on one of the stand- 
ards. Often a jumper makes his best effort 
on the first or second jump before he is 
exhausted by iweated tjials* and with the 



High juinpv-f el4iai^ \uit with- Srich^f to (porej batte-ry oF fllectrW 
On giyoi him crtdil. Lowvr vr«w shiiw» aii^mbly of phelac«11i 

bamboo bar he would get credit only for 
six feet if the bar is set at that levcL With 
the photocells measuring^ however^ the 
jumper would be credited with the highest 
level registered regardless of the position 
of the bar when the jump was made. 



Two-Piece Skisffor Parachutist Easy to Sling Over Shoulder 






* 




Skis have been made 
less bulky and unwieldy 
for parachute troops by 
making them in two sec- 
tions which can be taken 
apart and carried on a 
strap over the shoulder^ 
Used first b v_ the S wedld\ _ 
Air Force , they a i^e now 
being adopted foF sport 
skiing. When the two 
parts are fitted together 
the joint becomes invis- 
ible and is not noticed in 
use. Separated, they fit 
into a casing a little more 
than four feet long. 

vit^i eH [*Fl %h^w 

bli tbit hAlttg r 4 m a V d from 

lh*rt jointd 
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Week-End Foldboating Becomes Popular Sport 





Taking week-end outings v^ith a collaps- 
ible boat for paddling about in lakes and 
livers is one of America's fast-growing 
sports, known as foldboating. As evidence 
of its popularity^ special trains r mining out 
of New York City accommodate foldboat- 
ers who do not drive their own cars. The 
boats, when folded^ can be stowed %vithin 
an automobile or cairied on a train as eas- 
ily as hand luggage. One type consists of 
a demountable hardwood framework 
which can be assembled in 10 to 20 min- 
utes at the water's edge and covered with 
rubberised fabric to form a canoe. Its cen- 
ter of gi^avlty Is below the water line so it 
will not capsize easily despite its tightness. 
Rips in the fabric can be patched like a 
punctured inner tube> but it Is said that as 
a rule the boats "will bounce off submerged 
rocks without damage. The paddles come 
apart to take less space. A standard 17^4- 
foot boat, capable of carrying two or three 
people, is packed into two bags small 
enough to he stored in an apartment, Spe- 
cial lightweight camping equipment can be 
stored in the ends of the foldboat. 






Dc^ Mnlru?^ a^^Rtc-r arid TrtbUdA 

Parking Their car neer o riv^r, faldbocfert unload thg 
callopiible canoe packed in fwo porttr lOp. Conttf, , 
clipping thm Fromiiwork for Ont OOffl info the hult ii 
one *top in aHembly operoliart. aoHom, fhey*re aff 
within twenty min u let for a day of paddling on the 
river for from eammoTion of city life 

SO 



Lamp Guard Easy to Remove 
Is Locked by Rubber Ring 

s. 

Having no 
screws, bolts or 
clamp to manipu-^ 
late, a portable- 
lamp guard now 
on the market can 
be removed with- 
out tools for re- 
placing the bulb or 
connecting wires. 

Held in place by a 
rubber ring lock, 
which can be dis- 
lodged by a flick 
of the thumbj the 
unit includes a 
waterproof socket 
that seals out dust, moist ui^e and chemicals. 

A built-in reflector turns in any desiieti^ 
/direction to shield the operator’s eyes. 



dMore than 1 15,000 miles of underground^^ 
pipe lines carry crude oil and gasoline 
across the U, S,, and if natural gas lines ai e 
included the total reaches 321,000 miles. ^ 
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fN ANCIENT times, the 
^ lender of an army con- 
sulted an oracle to Icnni hLs 
chances of success: today 
an army commander plan- 
ning a campaigiip caJls in 
a modern oracle — his chief 
meteorologist. 

“Major/' he says, '1 want 
to know what weather we 
will he having SO days from 
now. See if you 
me ten days in a r 
out any rain, sometime in 
October/^ Ten rainless days would permit his mech- 
anised foixies to Ewai-m across country at bJitirkiieg 
speed. A rainstorm halfway through the dri%^e might 
bog dowTi his steel cavahy and quite likely turn the 
fight against him. History is fuJi of accounts of bat- 



I Two lypQS Cif iTit^rymniniJ 
i-hot ihow wind! drrectconr 
wilh cn«mQTn#t^4r, wlikh reg- 
win-d v«]ocity:r above 



can 



f Apptarciivt ^ompriilng ^'iitfror^d IftfE- 
icope'*' ui*d for m bos u ring 40 -eolle<l 
block i>aiJy radSotion of altnospherfr 



+— Anionnn $y»ieFn employed iiy meu^ 
ufing Vortical pngle to Fadiosande bal- 
loon 1? miles hifh in the 
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^ SdntillvA f b-illiC] tKo n -fini ion 
thttriwiDhydrogroph,. unslker in- 
■lrum>Biif uuti Ifi ifudy %v«£ilti«r 



WHlhir inmtrkim^nt rtt(i 4 t at 
Army mt fkflld. Figkt^ihii pl^oft 

ntfld prvetftf ^ 



ties in which the weath&r, 
rather than strategy or 
strength determined the 
winner. 

It seemed like sheer 
luek when the rains held 
off \inseasonably and 
"Genei'al Mud’* didn't ar- 
rive to slow down the 
German march through 
Poland. It seemed a co- 
incldence when good 
weather also attended the 
invasion of Norway, But 
when campaign followed cam- 
paign> each fitting perfectly 
with the weather^ experts con- 
cluded that Germany had 
laimd a way of foretelling the 
future and \vas taking advan- 
tage of it- 

That's why, at the California 
Institute of Technology, among 
other universities^ men from 
the Army, Navy, and Air Forces 
are absorbing new deyeiop- 
ments in military meteorology. 
Under Pi-of, Irving P. Ki ickp the 
J^ahech students are learning 
weather secrets that may mean 
the difference between defeat 
and victory in -war. 



The day has passed 
when a commander was 
forced to wish: ^'If the 
wind would only shift, we 
could launch a smoke 
screen and start a coun- 
terattack behind it.” Now 
he calls on the meteorol- 
ogy officer to tell him the 
exact hour when the wind 
will shift, and plans his 
attack accordingly. 

Bombers can*t afford to 
leave the ground for a 
long raid until the weath- 
er officer instructs the pi- 
lots at what altitudes to 
fly to get fair wdnds and 
what the weather will be 
at the home base when 
they return. Big guns 
could fire all day without 
hitting their targets ex- 
cept for the upper air data 
that the weather office 
supplies. Every command 
post, air base, and fleet 
depends on its weather 
service predictions in 
planning its operations. 

Weather knowledge has 
become so important that 
its present state and fu- 



Puraehutft thnl la win Hie Hny 
automatic radio IraniimiHar lo 
eaHh hallaan burtii 
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inforinfitiDn during war. 
Daily forecasts arc no long- 
er published in Europe. 
Weather ordinarily travels 
from, west to east and in this 
respect a westerly country 
enjoys an advantage over an 
eastern opponent, su much 
so that the opponenl is apt to 
send aiiTplnne patrols far lo 
the west merely to scout the 
wea ther. If tlie U n i led Stales 
went to war it is probable 
that some weather infoima- 
tion would be curtailed or 
purposely made nusbading. 
Short range forecasts arc 



based on air mass analysis 
and this art has been devel- 
oped to a high state during 
the last few years, especially 
since the number of report- 
ing stations that deliver sur- 
face and upper air informa- 
tion to the forecasters has 
been increased. Small bal- 
loons aj e regularly cari ying 
feathe™^eight meteorologi- 
cal stations 10 miles or more 
into the sky and the readings 

(ConlmuAd ia 



I Atiti-thFng Imal] fEi- 
dio ti’driinnill^i' la par- 
achute find Sailed n fcif 
WE-ath^r rei«c>rch 

4~TypJcDl issgi>a 

mqnth ah«pdl fhuWT 
riipjn w^Pthttr trendt 
for North AmErhca- 
areoi encEosed by dot- 
ted lines are eeiilori 

SitidkEd In Ifling-rCingu 
Weather foreCCFSting 

A3r tfimpehalLirfr and 
winds alefi ate 
SOry- da la irt Computing 
firing angl^t big 
ggnir showrv being fig- 
ured avi on ihiE plot- 
ting board 
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the lighter serves to produce heat imme^ 
diately as air is dra\%'n through it rapidly^ 
but no heat can be developed unless the 
buttcm is held do\™. 

^ C a ^ 

Ten- Foot Model of Locomotive 
Pulls 30'Passengcr Train 

Four years were required by F. W. 
Brown^ a machinist of Ra^enna^ O,, toTSutld 
a "model locomotivej, which he boasts con- 
tains every device that is standard equip- 
ment of the big ones, including many 
automatic controls. Ten feet long and 
weighing more than half a ton^ the model 
has air brakes, a turbine“driven generator 
for its electric lights, and an automatic 
water injector to supply the boiler from 
the tender. The usual sand box^ valve ac- 
tion, oil cups and a steam-operated bell 
tapper^ and the cab equipped with gauges 
for steam, aii- and water, as well as throttle 



To raiie Ehair, ihe lower end oF each leg it 
lened, extendcid and boiled in new place 



Height of Chair Is Adjusted 
To Fit Individual Comfort 



More comfort for the w^orker and less 
fatigue is possible with an adjustable chair 
that may be raised or lowered to suit indi- 
vidual taste. It is claimed that a restful 
sitting position at the bench^ table or ma- 
chine frequently results in increased pro- 
duction. To raise the scat, bolts are re- 
moved from the legs which may then be 
extended to the desired level. The back 
rest also is adjustable in height and may be 
removed if it is not wanted. 

rf 



homeless Lighter for Pipe 
Works Out of Doors 



No flint or burn- 
ing wick is part of 
a flameless lighter 
now available for 
pipe smokers. To 
get a lights the 
smoker simply 
places the open 
end of the lighter 
firnily over the rim 
of his pipe bowl, 
presses a button at the other end^ and 

draws air through the stem as in smoking. 
Special fluid absorbed by material within 

.C" 
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IqCQrnOlivft mpdfrl having all foalurfli sf a 
full-»ll4 originctl It dfrvelnpi flva het-wpawar 

and brake levers, help complete its like- 
ness to a full-si?e locomotive. Developing 
between four and five horsepower, the 
jnLniatuie engine can pull a train of small 
cai’s carrying 30 people at speeds up to 30 
miles an hour on its narrow track. 



FOR ¥OUPt CONVENIENCE 
By yiing aur Wk^r^-ta-Buy-Lt index you can ob^ 
lain addilio-npl inla^n^aliArTi ab^Lif any cemmer- 
cially avopEable prqdui[tt d^siCrib^d fri ihki magazinfr 
En a f™rtion of tha timfl rr-q'Jirqd farmtrly— ond 
you write but one leH#r in^lend gf Iwq. Juit note 
the pnga on which the ortide ap|>B<Lrti- fu^n lo thq 
inefax^ page 4-A, and find the name of the man- 
ofaelUiTiar or ditlributor Ittied ynder Ihe i>nd«^vd 
itfrm. Wrif'4 direclly to him inilecd of to u&. To 
be doubly ^u-fc of a prompt reply— Say Vau Saw 
It in Populor Mechanici. 
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Vibrator Shakes Railway Bridge to Test Strain 



Standing a locomotive 
on a railroad bridge and 
vibrating the structure at 
various rate^j of movc^ 
ment one way used to 
determine the force ex- 
erted when a locomotive 
thunders aci'oss ttio span. 
Vibrations are developed 
by means of an oscillator, 
consisting of disks 
mounted olf center on an 
axle. Tivo pairs of these 
eccentric disks, revolving 
at controlled speeds on a 
framework bolted to the 
lower section of a hridgej 
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T £nginB«r bcudlei 
tFols far vibraling mechcnilnv* 
whilfr an aiiiilonl' maket nclet 
gciugb readingi ihnwing 
l«-ct $l>r4i£-4 bn bridge llFuCkclt‘-i;i 

^ ki on rckbefldl 

bridge al SpiF itig^ield^ Q.f cii it 
tfand in pQlillan white aiCktlcitOf 
mbvnibd ben^dth tki: AlruCtuire 
wpl drivori at varibUf ipD^df 









gulping 
ed with 
^ dog to 



can duplicate the force of a locomotive 
traveling at speeds up to 160 miles an hour. 
Delicate electro-magnetic gauges connect- 
ed to the beams of the bridge record on a 



film the amount of '‘‘give" in each girder. 



In the first tests, conducted at Springfield, 



amount of force exerted on the bridge oc- 
curred at locomotive speeds between 30 
and 40 miles hourj and again at about 160 
miles per hour. Results of the experiments 
to be conducted on various bridges 
throughout the country will be used as a 



O., by the jA^ssociation of American JRaih- basis for checking the safety of railroad 

fe. 



raads, eni 

Up 



eeSTMind Ih^t the greatest bridges imd in consti ue ling new bridges, y/} ^ 

Gulp^^Peeding feowl for Dog rorccs Pet to Eat His Meal Slowly 



prevented from 
“no gulp” bowl fitte 
fins at the bottom which force the 
lick up his food little by little. The unit 
includes a water bowk both bowls being 
set in an attractive metal holder with rub- 
ber suction -cup feet that hold it fast to 
smooth surfaces. 



S tV vv 



C[To leam where to buy commercial prod- 
ucts described in these pages, see the index. 
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MAKE MONEY with 



1 F YOU art? im amLileur cmemato^rapher ih&re is a 
^ chance that you can profit from your hobby by 
producing short .subject;; for the new “mctor movie” 
industry. Several amateurs have sold reels that they 
produced in their spare time and there is u demand for 
OV shorts that will appeal to the public. From 

$25 to several hundred dollars has been paid for a film 
of good entertainment valuOr 
Jeff Craigp a Hollywood amateur who doesn^t oven 
■ ) own his own camera, produced five shorts in a couple 

f of days and sold them at one*. He asL'^embled a fewr of 



tntiiHf movt* with ic«n0 b#- 
in9 pr^i^tpd by cippcirptuS in»ye 



thrAadirtQ ^\m !rt 
IQ fyrtchrQiit|;« if ffrt' l^und 



I App^ratui inside mav\e bax. Net^ 
continue ui mBaailn« en lo-p 



^Cemplelin^ bach-giroijnd far uw 
In a tbfo«-rtti4iyl« malign piciiu4-« 
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your MIDGET MOVIES 



liSs friends who had tal- 
ent^ rehearsed them in 
dancing and singing num- 
bers, and took his pictures 
with rented equipment 
Net every one is that suc- 
cessfub usually because 
of poor selection of sub- 
jects or lack of technical 
ability. 

Coin-operated motion 
pictures are still in their 
infancy and no one knows 
yet which sort of pictures 
will have the most appeal 
Singing or dancing num- 
bers, or a visual accom- 
paniment plot that works 
out the story of a song^ 



Preparing 1o fflm a with 16-miKkimetflr ec|uip~ t 

manl luch nv <hn mcvie m nicer would ulc 



SiHtfren-ttiiillimflIer enmern m '^blimp'' iti^l' prtv^nN 
noiit from reaching sound Irock -during ^ 



Cpmgrtt rnCurtt^cT QH p-rofe-ssiart- 
ul-typo dofly uied in movia* 
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seem to be the sort of pic- 
tures that the public likes, 
“Name” bands arc not neces- 
sary for the short subiects 
and unknown amateur ac- 
tors^ if they are good, arc just 
as worthwhile as picture stars 
in the new medium. Some 
professional producers have 
spent thousands of dollars on 
a three -minute subject, tising 
a large cast^ although the 
trend is toward simple pro- 
ductions in which only one 
person or a few appear. 
Clever close-up comedy and 
entertainment of a vaudeville 
nature is more popular than 
elaborate productions. 

you try your hand afc 
producing a short, remember 



1 odd camn-N-D o-nplqf 
iirtd plflced 

IdMrcc-l pf 3igbt h#Fp 
give a $horr movie 
¥pei;d and life 



Neil Me^Gujre □■rrong' 
ing Tabl^8-Top ^hip be- 
fore (greening a sbafl 
movie (uhjeel — 



Adjuftirtg lights be^ 
fore -starling the 
comere for s^ene in a 
short motion picture 

i 






that you will be competing 
against professionals and that 
your film must be as good or 
better than die average pic- 
ture in a slot machine movie 
cabineC Craig tells you. 
“Tho first thing to do is to 
look around for a cast, pos- 
sibly a comedy musical trio. 
Friends who have danced or 
sung on amateur radio pro- 
grams should be good sub- 
jecLs. Second, you must se- 
lect an appropriate tune or 
song for the musical accom- 
paniment. If the actors have 
the correct costumes, a rol- 
licking cowboy song or a 
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Spanish numbcM' may be appealing, Most'^ . 
songs at least 20 years old are in the public ^ 
domainand maybe Used without royalties/^ 
Offliand, a professional picture seems 
like a large order for amateurg to produce, 
and it is, for the average amateur, 
ever, a number of nonprofessionab and 
clubs have produced film plays that in their 
field are every bit as good as those pro- 
duced in Hollywood. Clnemalograplieia 
who have advanced in their hobby to a 
point that is technically excellent, stand 
the best chance of cashing in. 

On the other hand, you won^t get a top 
price for a picture that isn’t synchronized 
with SQund^ and few amateurs have- re- 
cording equipments The thing to do is to 
use a phonogi^aph record with your 
so that a prospective purchaser can get a 
good idea of how the action in 
the music. If the picture is bought It 
have to be sent to a laboratory to have 
music dubbed in and synchronized. 

An 8 mm. camera is too small and you 
must use the 16 mm. ske. Many of the 
professional shorts are made on 35 
then reduced to 16, Negative film is pre- 
ferred to the reversal type. The ideal pic- 
ture length is 90 to lOQ feet. Film 
should be 24 frames per gecond, ab ^i.po 
is the proper speed for dubbing in sound. 
You must avoid close-ups of lip movement 
and other actions that call for exact syn- 
chronization because few amateur cameras 
maintain exact speeds and it might be im-. 
possible to synchronize sound with the 
Aim. Fast action such as a tap dance is a 
good amateur subject because the action is 
so fast that the audience finds it hard to tell 
whether the music is synchronized to it, 
Kememherj in a short subject intci^st 
must be kept at a high pitch. Think of. 
what you would like to see and try to pro- 
duce your picture accordingly. Try odd 
lighting, angle shots, and trick effects. 



Arc and Flame Welding Unit 
Uses 11 



TOifir ■l«ctrk welder 

ITO-volt line. &4t1oni, 

Either flame welding or su'C vrelding can 
be accomplished with a low-priced welder 
for use in the home or shop. It plugs into 
a 110-volt line, either aliemating or direct 
current, and can be used safely on a fuse 
as low as 10 amperes. Its power unit, said 
to be bui“n-out proof, may be run all day 
with no time lost for coolings The long, 
clean^ pressureless and non-OXidizing 
welding flame, produced from electricity, 
develops 7,000 degrees, Fahrenheit, at the , 
You don’t need to confine yourself to the -^cone^ yet in a split second it may be re- 
standard type of movie, either. Neil Me- ^y^;ed to such a low temperature th^-it' 
Guire, a small independent Holly wood t ^^111 scarcely flow soft solder. In arc wSd- 
producer, has made a name for himself in" j ing, both the welding red and work carry 
the box projection field by the high quali^^Hve electricity, and no flame is used. There 
of table top^^ pi'oductions that ho origi'(^^^ are two ranges of heat control. Metals from 
nates and produces, o thinnest gauge up to about one -quarter 

Manufacturers of tbe ^ mi nialure movie ^^inch thick may be handled. Other 
boxes don’t know yet what the futm^e of tions possible with the unit include 
their industry will be. Meter movies may ^ ing^ fusing, tempering, sweating, preheat- 

thawing pipes. The welding set is 
J furnished complete with helmet^ welding 
' rods, fluxes, electrodes and asbestos block. 

/ « ^ / 
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turn out to be a flash in the pan like min-, 
iature golf or they may become a pertna- 

(Continued t* page 175} / f 
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Auto Tire Modeled in 
To Visualize Final Design 



ir U 
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tended 
cabins, it holds 100 



to stoker sizo 
combustion. In- 
garages and 
of eoah fed in 



at the top. As the full charge of coal in the 
TTiagazine heats, it cokes slo^vly* and gas 
distilled off the top passes through a vent 
and down an air duct to be consuinct! at 
the grate line. The fuel feeds downward, 
forming a bed of slow=^-burning coke at the 
hasEj producing ample heat without clink- 
e(*s. The sealed magazine prevents a draft 
from rising to ignite the entire fuel bed, 
Thei-mostatic regulators control dampers 
to nraintain a uniform burning rate. 

— 

Holder for Toasting Biscuits 
, Avoids Btinicd Fingers 



4 



Expert modeler eorvcf p lire dea,tgn in eloy 

Before incurring the expense of building 
molds for a i^ew type of tire, an expert- 
modeler for th^ Firestone Tire & Rubber 
Company shapes the tii’e in clay* All ex- 
Uil tires first appear in clay. The 
^ sculp tor J a 25 year old giil, works from 

^ engmeovs'^^di’^w^^^ permitted to 

^ introduce any ai tistic ideas she desires, so 

t;^-long as the model remains within, lib inch 
'^of Specifications, The model then goes to 
5 the executives, w-bo can visualize the fin- 
ished product better than iit blueprint fonti: 












Automatic-Feed Space Heater 
Uses Coke Oven Principle 

By an application of the by-product coke 
principle, a. space healer has 
flevAloued which is self- stoking and 



oven 



JU 
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Hftinig hull out af toailar wilK tn^l-handlad h^ltliBr 

*tade to fit the “pop-up^' type of toast- 
holder for biscuit-s, rolls and 
makes it easy to lift them out with- 
burning the fingers. The unit fits into 
the slots of the electric toaster and has a 
projecting handle so that it is not neces- 
sary to reach down into the slots to re- 
move Hie muffins. 



Diagram thdwi downfft^d ef fuel^ forming cohii ba*i 



([Write to the firim listed in the Where- 
to -Buy-It indeK, page 4- A, to learn more 
about product^ described in thi^ magazine, 
^ay You Saw It in Popular Mechanics. 
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Camouflage With Ligh6 
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May End Blackouts 




FldCuijighl-l miglit hn pi Cited 
floali in weler. teefning 
to Idcttli!- ptirl ai tity w^ere 
fiDinid womIcI oxi&t. Kc^-eping 
«ome HgKsi -crt wpvid pri^* 
veni Qc^idenU fciU’Irtrtg 
a edmplel-F blntSit^ut 



Ai 4J fubftirule for bl^achoul 
preletllon egoinal a\t rpid$i, 
A. F. Dielie-rioiir tj<piiQ-rp1 Ele-t* 
trie illuiningtion ixp^rt, 
gcitt dividing cUy jnla 
iquere^ »n «a-eh of whith ha 
^oold in troll o floodli^hl 
tum«d fkyword flop ond 
right}. &f meani of twitch* 
faoofd, ttttairt f^oodlightt 
would be rumiC>d pfF^ otho-tt 
i«f|i Ofi rp form ehpngppblt 
porfe-mt thot would confui# 
enemy pilciilt (Jeff and below} 
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WORLD'S 



krt Arg^rtting tli£-^ pigy a 

■^□mCp ggllaWE-d ciuFIiptI' 

ties it ii danger- 

oui, called El IPgio-. Playersp 
mgunted gn horses, botlle 
for possession of a stuped 
iealber device oboLit the size 
of a volleybollp which* hoi 
six. pro! rod I hondlci. The 
hors-oman roach ing tbo 
rcrnch house fir*t wplh El Pato 
—the balj-^from the pamt 
where ihs game begins five 
or six miles aw-ay, is the 
winner. Left, referee Kold- 
ing aloft El Poto. Captoini 
of ihg learns lelzq Ihq han- 
dJeS and fighit for Ihe ball. 
The referee's only duties 
Ihereafier ore lo fellow and 
care for the Injured 




There are na rules in £l Pata. 
The rider on one team may tack-^ 
he on opponent -and hurl him 
from his horse-^a highly regard- 
ed technique^ He ako moy flail 
hit eppcinent acroij ihe ^acs 
tfi/lih a ^h-ort riding whip or dub 
him with the leaded butt. Or, 
he may ute Ihe bolox con tilling 
of two woighied bollt on the 
end of o lariat to trip the horse 
or porolyrs the rider. Center, 
left, rider transfers the boll from 
one side to ihe other os oppo- 
nent pui-hes up to snalch it. 
Center, right, lighting fgr pos' 
s^^sian af El Pate, with ono rider 
ofready off hit hone, Botionij 
passing Ihe ball back to team- 
mate as opponents close in 
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MOST DANGEROUS GAME 




Leffc^ prepcring to ynho^^o *n 
opponent with the bolo. The 
w-eighti wrop around any object 
at which the bolo is buried ond 
iheir rmpact is j-yt!icienr to slun 
man *r hfloit. Stunt misn of the 
itudfo^ Under difcctian of leich- 
riipal expcjEii from iho Argen.1 
line, played the gomv Ih rough 
lo conduslon in the movie with- 
out infury 



Above, going at full speedr ofl-t hurJs 

him seif upon cm opponent and both hit the 
ground. A litlie rough, bul oli 'fun. Right, 
player swooplng upon the ball it on 
Ihe ground. The skilled hotsem^n ^qaop li up 
ihvy rid? □! full galiop. Thit player has a 
cl?or ekan^?, but usuolly opponents ore near 
enough Id lidciwipe his Horse or club him lo 
Ik? ground. These pholoi die preiented 
_ Ik rough thp coufles^ of RKO stodioi, whick 
produCvd th? ^ame ds port of motion pkturej 

'They Met in Arg^nkna^'' 
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Cotic^iils Money, 
Cards, Pencils 

ISrtckiies w 'iih. pockets 
in back^ recemly intro- 
duced in_ G&iTTTany^ 
vide a "itklin^ place for 
money ns well as a con- 
venient method for car- 
rying identification carfLs, 
T*p, breathing axyg^n "wa-$h" tro^ti of nilragen frem blood lo pencils, ctC- A slide faS-- 

ili*y wlU n&i mff#f from avroicnbolUm in low-preitu^rt ch-omhori ibotrom tcner rlosos the pocket. 



Flyers Get Rid of Nitrogen 

Before High^Altitude Test 



the stratosphere. Without 
an oxygen maskp the av- 
erage man can retain 
consciousness up to about 
I83OOO feet. If his oxygen 
supply is cut oJf at 20,000 
feet, the flyer will pass 
out in 10 minutes; at 

25.000 feet, in. three min- 
utes, and at 29,000 feet, 
consciousness is lost in 
leas than one minute, wTth 
complete coma soon after. 
Above 35,000 feet, a mask 
may furnish enough oxy- 
gen, yet breathing be- 
comes difficult because 
the rarefied atmosphere 
doesn’t supply enough 
lung pressure. With pres- 
ent-day oxygen masks, 

40.000 feet seems to be the 
ceiling of human endur- 
ance. To fly at higher 
levels, sealed cabins or 
IndtvidLial pressure suits 

be used. The test 
at Boe- 



How to remam conscious and alert in high altitude flying 
is taught aii-pIanc pilots with the aid of a sealed low-pres- 
sure tank that duplicates atmospheric conditions at 33,000 
feet. Before entering the tank for a practiee "^flight" the 
crews must ^\vash^’ all the nitrogen out of their blood, which 
requires a half hour of mild exercise while breathing pure 
oxygen. Otherwise, when they reach thin air, this gas would 
expand into tiny bubbles in the blood vessels, causing a 
painful disease called aeroembolism — the aerial equivalent 
of a diver’s "bends.” Once denitrogcnized, the flyer contin- 
ues wearing his oxygen mask even at sea level to avoid 
breathing ne^v nitrogen. In the strato -chamber he under- 
goes ‘^stratosphere conditioning"' at greatly reduced air 
pressure, where he develops confidence for journeys into 
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*"/Chutists Practice Invasion From Dummy Plane 




J Parachute troops^ or 
’^^'“parati^oops,” are being 
? taught the technique of 
^ leaving an airplane and 
lighting on the ground^ by 
^ leaping from an indoor 
dummy fuselage. Acoun- 
^ terweight behind the 
jumper breaks the speed 
of his fall so it equals that 



of an actual lump. 









^ 

^'CoIdArc^ Welder 
^ Fuses Thin Metal 
Airplane Parts 

Fusing of thin metals, 

such as airplane parl^ is 
possible with a ‘^qqld are” 
^ welder just developed. 
^ Oixl inary electric welding 
, develops such intense 
^ heat that it bums through 
thin sheets before a weld 
_^can be made. With the 
new machine a low cur- 
rent is used w'hich does 
not bum through. The 
^^cold arc” current oscU- 
^ lates 195,000 times per 
' ^.^econdp and when this is 
^ passed over the regular 
J5 60 -cycle alternating cm - 
rent a continuous flow of 






current is obtained 



For indeo-r praEtin^ England'i paradiu-lJfhi Jtfip ^ dLimmy fuS«la'g» 

mcunred high above l1ffr~fiad-r, Caunrefwe^ht cuti «piod dF thv deiceni 



Louvered^ ents in Roof of House Permit Attic to 'Breathe’ 



Attic ventilation, by means of all-metal 
louvers now available for pitched roofs 
and waUs^ helps cool the whole house in 
summer. Placed at high and low positions 
on the roof, they provide cross ventilation, 
pennitting escape of heated air through 
tlic attic ceiling and allowing entry of cool- 




l^evvar unir^ leftj, makif ti^ht fit around tbinglot Or 
Qth^r material on roof di ibown ot ri^bt 



er air thi^ough vents located near the floor 
level In winter they solve the problem 
of ridding the attic of excess humidity that 
result^ from air conditioning during the 
heating season, thus preventing accumula- 
tion of moisture on floors,^ rafters and ceil- 
ings. Slai^t roof louvers provide a water- 
proof fit with the shingles or roofing ma- 
terial an internal baffle gives protec- 
tion in all kinds of weather, while a bronze 
screen stops insects, birds, etc. The wall 
louvers arc easy to install in brickj. stucco 
or frame, and have the same protection 
against weather and insects- 



CTo learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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y W{?rkEng on 
liv^-ftlearn loconiotiwe de** 
fignEcI 14 haul CP load 



Group ®f tmy rptinH 
cipr$ for P 

fon-. Cofi nr^ pow-^ 
ered by gPi ongineis 



I ^Ipdel powet- hoel driven by ^tenm lurbine engine 

K«re PP oxomplfr of excellent craf^imatithip in 
|. model oF old-foiKiened Ntw York street «er 



YNCIIRONIZED like a diminutive 
sprocket wheel to the fast-movinS fly- 
wheel of the ovei-yday world is the world of 
which is built up with millions of 
models and is populated by the most 
group of peoisle you can imag- 
ine, people who work foi’ fun and even spend 
money for the privilege. 

They are tlie model hobby ists^ who con- 
‘^ti'uct maniaiure replicas of the devices and 
sts^uctures w^hich have become a part of the 
scheme of civilized life. They number 
around 2,5f>Q,000 in the United States. 

An industrial revolution has taken place 
in thus world -of- miniature in the past few 
years, a sweeping series of changes that are 
!5till in process. 

Principal factor in the upheaval has been 
the mass- production of powerful little gas- 
oline motors. So cleverly are thc.so lUlle 

motors designed that they 

can ho intei'changed be-- 
tween model planes, 
model boats and model 
racing automohiles, pro- 
ducing speed thi'Llls that 
draw an ever-increasing 
number of model fans, in- 
to these thj’ee fields. 

According to a Nc^v 
Yoi'k e?tpert in the field of 
models, a decade ago a 
censufi of Lilli put would 
have shown railroad 
model makers leading 
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Wotfgciili^ Pfllltir h^tdirt^ A 1iy dr^af:rlan 4 pdw^red 

Iflng exlvoyal pip4. The <rtiri hat mndi 413 Tnliot 

W V Ct^-. 

3^ilboat enthusiasts fo]f7supremajpy in nun>^-^ 
bers, Todayj the lin^^-^iip has changed until 
a check-up would probably rate the vari-^ 
ous models in the following order; air- 
planes, racing aufomobiles+ railrDads oper- ' 
ated by electricityj sailing boats^ speed- 
boats and live-steam railroads. This rating 
includes only the models which arc man- 
ufactured wholly or in large part by the 
hobbyists themselves. Commercially man- 
ufactured models are just as popular as 

^ ‘ 4 . T 
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by- ali-caolcd gp» flUginp with avcrhend vbIva*.. Nato 
hour, HuU It Cprv*4 bvUa w^b4 cOvora-d! wi*1h 

evei-j with electrical railroads far in thq van. 
Among the fans who are not satisfied 
. unless they create theh own Lilliputian 
mechanisms, the contest for efficiency in 
■ small size and the race for affection in the 
hearts of the hobbyists is illustrated by the 
* fact that just after the New York Society 
of Model Engineers showed a two-oUnce 
railroad locomotive in its latest exhibition, 
a similar organisation in Philadelphia, 
holding its third annual sho^v, produced a 
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■f ConUtlOnrt wo ril- 
ing en mi3d«-ll< «rt¥pr«d 
ui a ChkogO modfel- 

airplon-B contest 

remarkable 
working model 
gasoline motor. 

This motOTj 
mpiinted on an 
ordinary specta- 
cle case, weighs 
4% grainSp has a 
genuine spark 
plug made out of 
quartz and runs 
for five minutes 
with its tank 

filled to capacity with three dmps of gaso- 
line and heavy oil mixed. The engine at- > 
tains a maximum speed of 10^000 revolu- ^ 
tions per minute. v 

Another example of the efficiency which ' ■ ^ 
miniature engineers have poui-ed into the 
little motors is a six-pound racing boat," ^ 
shown to the public in New Yo^k^ which^ X 
sped through the w’ater at the incredible 
rate of 63 miles an hour, a figure checked 
by electric timers. Its one-ey Under gaso- 
line engine develops 15,000 revolutions per; 
minute. 

And, since there is no human hand to 
move the thi'ottle on these little craft, in- 
ventors have dev^ised automatic conti^ola, i 
which advance the spark and change the^_^^- 
mixture so that the tiny speedster does not " 
hit the water at a mile-a- minute rate* but 
gradually increases its velocity just like a 
life-sized racing vessel. 

Also new in the field of operating boats 
is a device which can be fitted to any model 



,feoat equipped with a 
‘u si^ni engine. Using com- 
j [Pressed air from a tank on 
- ^y^horc, carried to the boat 
'^^^^^rough tiny rubber hoses, 
patented machine 
the operator on 
?f^the shore to stall, speed 
up or stop the model by 
controlling the air flow 
. through one hose. Steer- 
iiig is accomplished 
through another hose by 
tui’ning a small wheel. 
^ Swung one way, the wheel 
causes a vacuum; swung 
other, it produces 
pressure in the hose and 
the rudder is geared to re- . 
spond accordingly. Thus a 
model boat may be made 
to do almost anything a 
real cruiser can do. 

The development of the 
efficient model motor has 

-4— PAod«l ef fwm in which 
fin^ piec«i may be arfangia 
143 - fhow hovf furnitLjrB wpEI 
taoh before purchming 

Modil of oir plane tngine 
rum imoQthly Cil 25E^ to 
1,250 revvlLTiicini per minula 

i 
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resulted in greater speed in minia- 
ture automobiles than in boats. 
One of these diminutive racing 
cars has set a record of 87.12 miles 
an hour attached to a cable so that 
it miglit be kept under control. 
Another has hit 72 miles an houi’ 
□n a ciixrLilnr banked track. These 
records probably will be broken by 
new model boats and autos now 
being planned, experts say. 
Military authorities have attrib- 
uted the superiority of America’s 
warplane fliers partially to tiie fact 

(Conlinu«d to pagt 



f Model of Spindletsp Nd. 4 41I vw«ll m 
texQ£. Dciffi^k mciehin«ry are wood 



LocomeTiv« halp» q 

engiriBor oil up hi& m-ade-l l^comofiva 



AdjuLl-mp five>fool ical» model of B^ilrsh 
d«»lro]rvr cTrivefi iream frngih« 
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Range Cooks by Induction 
Without Hot Element 



water can be brought to a boil without 
pcrorchinjEf the paper. Speed and economy 
in cooking are indicated by tests reported 
hy the manufactureru In one instance one 
quart of water was heated frorn 60 degrees 
to 213 dcgi'ccs in 2 minutes and 44 seconds, 
using only 177 watts. With other heatinij 
units, the same operation required 5 min- 
utes and 7 seconds and used 233 watts. 
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Quicksand Won't 'Swallow' You 
If You Remain Quiet 

Scoffing at ihe common belief that quick- 
sand will *^s wallow" anyone falling into it, 
LavkH-ence Pcreax director of tlie soil me- 
chanics laboratory at Coop erL Unio n, ex- 
plains "that quicksand will support a man 
twice as easily^ as water. Anyone falling 
into quicksand should remain quiet and 
let himself go down feet first, with arms 
outstretched. He sinks until he reaches ^ 
dcptli just below his armpits, at which ' 
says Mr. Perez, his weight equals -» 
of the material he displaces. Quick-^ 
sand^ he adds, is not made up of any par- 
ticular type of material, but is a condition^ 
possible in granular soils where flowing 
water exists and the weight of solid parti^ 
cles is ba 3 a need bv the \catc3' pi'cssure. j 

/ f, 

Hoe Makes Five Tools in One 
By Simple Adjustments ^ 

All-around work in the garden is per-- 
formed by a self-cleaning hoe that may be^ 
changed into a cultivator, sickle, weed ex-^ 
tractor or lawn edger by adjustment of the 
position of ihe head. Unscrew a wing nui ^ 
and the head may he tilted, turned upside- 
down or set parallel with the handle to 
make the desired garden tool. Each of 
five is Independent of the others. 



Top to bonomj iViiot of pppor b*lw*on ^op^iiig 

unit and pon ctofli not vcorth wni^r ti bail^il 



Faster heating and lower current con- 
sumption are claimed for an electi'ic stove 
that depends on the principle of Induction 
instead of a heated coil to transfer heat 
into cooking utensils- The unit itself does 
not get hot, but all the heat is generated 
within the utensil by means of the induc- 
tion current This Can be demonstrated by 
; placing a paper napkin between the unit 
^and a pan of water* In a short time the 
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Puppet Actors Star in Animated Film Cartoons 




Assorted handt shc^^A^^ng differenl acHant ^\W ulaeed an 
puppet ador's ormitj □ pair a tJme, to cas ry on mption 
progj-etiively. these cfel-ails ihow the immemp pmggnt pf 
work. Lefp, fifiith-ing tiK-inch knights scaled for rriiddle-diitpncg 
shiJts \i a Iwo-hour job. Advantage o-f the puppet ovar the 
drawn carloon is the senve oF ]liree-dimensian deplh it gives 



Carved Waodgn pvppi^tl JbtOf itH □ tiaW it- 
ri-si of film ^ortoan.5, "pappeloonS.'" 

Animated by slop-maSionp m iight*minule 
^'shart'^ require Si up to d^ODO miniature fsg- 
each ^hawin^ progress in -action; 
represe'nt aCtiOin^l oF Ihq ''Iqodiogi 
mon.” Abuve, a caitle for kriighrhood 
puppe+oon. Right, preparing o ■’stor'''' ^or 
c^oseups. George Pol inlradueed thi tech- 
nique in Eur-dpe, brought it to Hollywood 
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Emergency Shower Guards 
^ ^ Men in Peril of Bums 



Workmon imp-eriled biy Arb dr«-rkckei &aH under shower 
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Instant protection for workir 
certain t^-pes of industrial accid 
on by an emergency shower 
a drenching spray as soon as 
opened. The chain extending 
valve is fastened at the floor so in case of 
blinding accidents workmen can run under 
the shower located nearby and release 
water by bearing against the chain with 
arms or any part of the body. It is espe- 
cially valuable for paint, ink and similar 
’slypes of industries where workers are ex- 
posed to hazards of chemicals or flames. 

; ?} ^ — 

Musical Tones of Any Instrument 

T 

Tones of any mbsicalunstrurrient can be 
played with an elecMcal insirument, pat- 
■'^ented by Ralph. W. Bumstead, Westfield, 
N. J.j that Uses tubes and electficad circuits 
like those of television transmitters. The 
fundamental tone is created by a single 
element^ a scalloped wheeb or tuning fork. 
This also controls a beam of electrons 
which s\veeps across the sensitive screen 
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of an iconoscope^ the *^film*' of a television 
camera on \vhich the picture is formed. 
There is also flashed on the screen, from a 
miniatxire projector, a silhouette of a mas-k 
which changes the vibrations of the tone 
to correspond with those of the instrument 
it is desired to duplicate, since the response 
of the screen is different in light and dark 
portions. Each mask is cut in a distinctive 
pattern to produce a wave form which^ 
w'hen amplified and converted into sound 
in a loud speaker,. wiU simulate the instru- 
ment for which the mask was made. It is 
necessary only to change the mask to play 
a different instrument, and even tones 
which cannot be created by any existing 
instrument may be produced. One form of 
the invention uses a series of masks on a 
film, which may be rolled into place^ 

J c cc 

Vise Grips Flat or Round Work 
For Drill Press Jobs 

Combining several tools into one unit, a 
versatile vise designed to hold both round 
and flat work in a drill press is also suitable 
for use as a toolmaker*s clamp, V-block, 
drill jig and angle plate, A V-groove grips 
small round stock so it can be drilled 
through its diameter; for drilling it through 
the end, the round stock can be clamped in 
a cross groove and the vise turned on its 
side* The vise also will clamp flat pieces 
together or hold templates on die blocks. 




Vii* HoIrfTn^ twrij ptect bilrig wofkerf tn Hrill preit ^ 
/ / . s POPULAR MECHANICS ^ 

) ■' ■ I 



jr\ 

t 










CONVOY 



^5 a 

^ ^ . 



Pro-led i^bri df merckai'il ^kips ffom i-L^b- 

itiarinu-f Cin^ l^pillbfng planes hos b^^n 4ne 
Efiglafid''3 btg problemi- ifi the pre^nT Y^cir. 
Almoil cverylhing Ertgloncl needs— food, mn- 
1e-rl4;]li prid fmiihed wcif -itipkln^ goods — must 
come from overseas. TKe convoy system. In 
which from 20 lo 100 ships gpiher ot a ipeci- 
fied porr and proceed under guard of p tones 
and wurAhrps^ ^Epins the best means of occom- 
plnshing Ihc talk pj moving goods in com- 
parntive xa^aty. Lnlirsr la IS iigores ore laV^ — 
atoul one xhi^p aul' of 50 or 60. Lei*!, briirling 
gum of O' &ritixh warxk[p on polrol -dul'y, one 
phase of keeping the seos dear of raiders 
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Above, t^Tt ihij and opposite^ 

drawing of lypicai cortvoy moving in 
donge«i>i wal^rf ajid Iherelore pro- 
taeted by larger 4iumbpr of warship? 
thaan uacsd for at ico. Dori&d line in 
eenr^^r farms r&ctpngl& m wKich sh^ps 
Indan Svifh gaa-d« vriol Ip proseeiiiian 
pf war arc plo'cad. SM^fpre mideifs pnd 
submartr^ps uvuolly airn>qlc ot tko cor- 
ners ef 3 ho corvvpy sq-uore. Fof at lea, 
only Pn armed me^chanr veis^l h on 
guard. Laff, hel mated membert pf ei- 
£orl ihip"'* crew firmg of enemy piane. 
Corvettes, small vesseli armed wiih 
ontiaircroft guns, depjh charges onid 
fowr-inch waapor?? fpr combatNng Jhn 
lubmorinp, are oaed am convey ^-uarcE- 
Ions where desPipyors are laekipg 
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fpghtiniCj ship. 



PATI4 

COVERS. WIDE AREA 



DAnCEFI PQlKT 
IN ATTACK 



CiOS^WOT t£ApER, 
USUALLY AH AB W CD V 
fc«RCKAr*T VESSLL, 



B-oIgwj l?pmbing p tones aboard ihip 
reody fof ‘ lf<inipor* to fnglorid. The 
p3qne"?oirying ibip wcri one of mar\y In 
o convoy whkb mode o iuccessftiJ cros^- 
ing €if ihe Allantic ffcm Ihe United SIdIos 



Lpol(out on dwly (tirck} on 
brldgfl of destroyer « sterl- 
ing mei'chorti vo$seF$^ Ln 
good weqlfior and bad* a 
shorp Welch must be moin- 
lofned. Tbe inslont a tell- 
fale plume of wotef fr*m 
ts iubm-arlne is &i^h|ed^ the 
deilraygr mat^ies a qukk 
torn and twmgt over tho 
spot to drop deplh chorges 
thol: mcjy deal ci deaih 
blov^ to under wo ler raider 



^ 1 ^ H ! I 
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Xall Stand studding eight or nine feet long. The jom-V 
J ing ends are cut in the form of interlocking 

kCar V 16W fingers, which, when cemented with water^^ 
resisting glue make a secure joint that ii.^ 
|rV not affected by rain or snow falling during 

the construction period, although it is rec-f^ 
i | ommonded that the lumber be stored un-^ 

^ i ■ cover- Fashioned in 2- by- 3 and 2-by-4^j 

; i dimensions, the boards are intended forV 

carrying vertical loads in residential build- . 
ingSf and it is claimed they will sta^. 
straighter than one-piece studding. 



ToucK-Up Colors for Car Bodies'i 
Match Factory Shades "V 

Touch-up colors in convenient small^ ^ 
size containers are now available^ enabling 
owners to repair and refinish damaged car ' 
bodies. The colors are exact duplicates 
300 different factory hues, and match the^ 
original body finishes of all 1939 to 1941 ^ 
models. Each container is fui'nlshed with'' T 
a convenient brush- in-cap and sandpaper ^ 
for spioothing rusted spots and scratches. 



aps Cover Roll-Roofing Nails 
To Make Leakproof Seam 



Ppubb- mirr«r| tidjMill for height and far any angle 

Mounted on a six-foot upright extension 
stand adjustable to any standing or sitthig^ 
position^ a double mirror offers a conven- 
ient side or rear view. The individual mir- 
rors adjust separately to any angle. 



Useful Boards From Short Pieces 
Made With Fingerlike Joint 

Using a new-tjrpe joint to splice short 
pieces o£ lumberj one company transfoims 
the stubby lengths into strong^ useful 



CAMN FLAPS 



iHKAtWPWO UOAni> 



Flapi o¥w fold«d avir noils to mo'ka Iv-okpr^ot Horn 

Weakness at the seam of asphalt roU 
^ loofing has been remedied by protecting 
edges with patented flaps to guard 
against leaking. The flaps, attached firmly 
to the longitudinal edges of the roll roofing, 
are two inches ivide and fold smoothly over 
all nail heads, forming a seven- layer re^ 
mforcement at the seam. f 

k 

([Fifty workmen built a pralabricated, 
four^room frame house in 57 minutes^ 58 
seconds in a contest at Grand Prairie.^ 



Dovplfiifad foint mak«i lemg board frem two piflcei 
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Ignitron "Traffic Cop” Speeds Aluminum Output 



One of the agents help-- 
ing to jspeed up the man- 
ufactui'e of aluminum for 
defense industi-ies is the 
Ignitron, a regulator of 
electric current. What it 
does is police the flow of 
current, changing alter- 
nating cun ent into direct 
current that is essential 
for reducing alumina into 
molten aluminum to be 
poured into molds. Since 
it IS also adaptable to 
measuring precise 
amounts of electric pow- 
er« it is used also in spot 
welding stainless steel 
and alummtim. Suspend- 
ed in the Igniti-on’s steel 
tank is a graphite elec- 
trode connected to the al- 
ternating current supply. 

At the bottom of the tank 
is a shallow pool of mer- 
Guiy^ above which is an 
inch “long piece of boron 
carbide of pencil thicks 
ness. This dips into the 
mercury^ acting as the 
^^spark plug*' or igniter. 

Positive electricity from 

thealternating-current * '”"'‘*1 m g o n i gnitron m H^^gho u« pL-nt. 

- TO chemge oiremnl^ng rnto difect current for alum mom mani 

line is conducted to the 
gi^aphite electrode and to the igniter. The 
instaoit it reaches the igniter it forms a 
spark or “cathode spof* on the mercury 
pool. As the current changes to negative, 
the igniter is turned off and no discharge 



It H U14d 
nufactur# 



passes through the mercury vapor. With 
60-' cycle alternating current this is repeat- 
ed 60 times per second, producing a one- 
directignal flow of electricity, or ^ direct 
current*' from Ignitron to industry* 






Auto Supply "Cafeteria” Carries Full Line to Garages 



Carrying a complete line of au- 
tomobile parts and accessuries^ a 
^'cafeteria'’ truck operated by a 
Long Beach^ Calif., agency calls 
on outlying garages and repair 
shops regularly to speed up busi- 
ness in autp suppbes. Side door 
panels lift and drop to expose Uie 
shelves of parts. I 
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Cln the last 10 years the world's 
highways have increased in mile- 
age from 6.582,001 to ip, 036^3^. 
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National Airport Rests on "Filled” River Bed 




Ri^iht, Kghl-refl«>crin^ Nnqi 
»higw pilot hn po&irion in 
ro 1^1 ion to ends. 

Th-ere are 15 lines, 6 indie* 
wide and 6 Inches a pari j 
they blend Enio a -solid block 
ol □ iherl dislciricg. The alr- 
pori^ which cost $^4 h 000,&O(J, 
was buill on '^made" lond 
boitr up ffom ihe Potcmidc 
Rivtr bed. It is the -first olr- 
parl opergied hy rhe Civjl 
AErDnaui-i-ci Admlnlitrafion 



Afler three yeorSr the Na- 
lional Afpport □! ■Wasbing- 
ton, D. C., emtrgflj o* the 
lost ward [i-i co rnm e f cial 
service. Knrg ore o tew of 
its sidelights 



Abova, interior pf thij- oir troFFIc control toWer, 
Top, Tefi, aperarof^ i-rding sliding door< op^ns- ond 
ebifli it by pressure o-f swilch bolPonj inslontly 
oi button ii released the dchori srop^ reducing the 
chance of damaging piones that might be in the 
way. Kongor doot* ore in^efconn^clod ond all 
move simijElon^ousty but cit diftcrgnl speeds io 
they nit open qnd dose Uft, liny turn- 

table nn which Itie pilot can plac^ one wheel 
and pull rhe plane around with hi| propellers 
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Green Arrow, Red Cross Direct Sky Traffic 









“Laboratory airport^’ of 
the nation is the new 
Washington National 
AiiTfioj-t^ built on land 
made by filling in a shore 
of the Potomac River, Its 
busy lanes on the ground 
and in the air are con- 
trolled from a tower 
equipped with radio and 
with master switches that 
ope I ate the most modern 
of lighting systems to 
guide sky pilots safely. 
On a panel is a plan of the 
runw^ays, illuminated to 
show the position of 
planes. At the approach 
to tho runway ivhei‘e a 
plane is to landp a green 
arrow of light — S3 feet 






1 Vitible -night and day, tKim 
green Oirrow point! nul lh« 
runway to arriving pilot* al 
Woihinglon Nefiortol Air- 
port, At th« touch of a 
twitch in the coniral tower ?l 
chan^it a nean-^lighted 
rid craft, warning flien off 



At the metier tnitrumenl 
panel m the canlral lower 
the chief aperiitor w<aldh4l 
on illuminaled map af th^ 
airperl^ chewing him ike 
tillan of planet po Ihn 
woyi. Verieuc twltehet tal 
ihe lignul lighti an ihe SvM 



long and 40 feet wide — gives the “all clear” 
signal. To cancel the landing orders the 
conti'ol tow^er can instantly transform this 
arrow into a great cross of red neon lights 
that flash 40 times a minute* warning the 
pilot to circle overhead pending further 
instructions. Rows of white lights outlin- 
ing the mile- long runways change to yel- 
low' along the last 1^50t} feet, telUng the 
pilot he must kmd quickly or chmb aivay 
again. Once down^ the pilot is guided by a 
string of blue lights visible only from the 
ground. A white plume of smoke from a 
recessed pot of oil heated by electric colls 



show's the ground-wind direcUon. 
walls of the conti-ol tow'er are glassed in, 
ai l anged at angles to prevent reflection of 
ground lights, plane lights, sun, moon or 
stars. Each section has a 'window wiper; 
Lhe glass is green-tinged to avoid glare, 
and it reflects the burning sun rays. 
Around the loading platforms of the planes, 
pits are arranged for servicing gas and oil 
tanks, electric connections and batteries, 
and for piping warm or cool aii’ into the ' 
pianos, as the season requires. Pneumatic 
tubes to these pits bring orders and in^ 
formation to the crews. 
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^ Weakness in Extinguishers 
J Found With Hand Pump 




Poftbblfi puirtp £rAOI«3i pres-iure to tv»k' «xlin 9 ui*h«r 

Whether a fire extinguisher will work in 
case o£ fu’e oan be deteiinlned with a port- 
able hydro!static pump that cleans the unit 
as it reveab defects. The pump is connect- 
ed to the extinguisher by a hose> and a few 
strokes on the pump handle brings it to 
test pressure as indicated on an attached 
dial. A fire extinguisher unfit for emer- 
gency use will give at the weak points 
under pressui'e. The pump is used also in 
testing fire hose^ sprinkler systems and 
chemical engines. 




emicai 
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Ur OSS' Continent Radio Highway 
To Guide Military Planes 

Across the continent from Newfoundland 
to Alaska the Canadian government is 
. building an aerial military ^^highway,^* a 
3 chain of radio beacons 250 miles apart to 
^ guide bombers or fighters or interceptor 
‘ o planes crossing America in an emergency, 
j The project is a part of the joint defense 
X plan of the United States and Canada. Bc- 
sides serving the functions of the radio 
beacons that guide commercial planes 
throughout the states, these transmitting 
stations will form a patrol line from which 





’ lL* \ d ' L. - " J ^ 

I H * {> ' 'I r* f » 

air raid waliihigs can be flashed to bases 
farther south. Each beacon tower has spe™ 
cial protection against sabotage and insu- 
lation that will maintain signal strength at 
constant power regardless-of, weather* 
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&ame Worked Like Dial Ph6ne 
Helps Teach Spelling 

Youngsters may check up on their spell- 
ing while playing a dial game that indi- 
cates if the player has spelled his word 
correctly by revealing a picture of the ob- 
ject in a window on the board. The board 
is divided into three sections, and grouped 
within each section are numerous objects 
which may he selected for gelling. Each 
section also has its own window. For in- 
stance, if the word '"cap” is chosen^ the 
player places the dial at the starting point 
and then spells out the word C^A-P in the 
manner of using a dial telephone. The pic- 
ture of a cap then appears in the proper 
window unless a mistake has been made 
in spelling. Besides being a feller, the 
game provides simple problems in addition, 
subtraction and multiplication, showing 
the right answer in the window if a prob-^ 
lem is correctly done. 



Arrow **t lo st&rt sp«llin$r top. Bolfom, wirdow 
ihowi ihu^ word ''doEk" hot bvmn eorroetly ipoHod 
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Camera Films Worker on Identification Card 



^ if, 



Complete identificatioii 
cards can be niade photo- 
graphically in “one sit- 
ting"* with a cabinet- type 
camera now on the mar- 
ket. A negative^ complete 
with all desired Informa- 
tion and bearing a pictuie 
of the person and hi^ fm- 
geiprints and jgignaturej 
is prepared as the subject 
sits in fi'ont of the cam- 
era. A card, blank or oth- 
er document containing 
the details of identifica- 
tion is placed in a E?mall 
compartment just below 
the lens so it will be pho- 
tographed at the same 
time. Any number of 
prints may be made from 
the negative, and since 
the identification card is 
an actual photograph it 
would be exceedingly 
difficult to alter it. The 
camera, which is 
equipped with special 
lights .and automsitically 
operating reel for film, is'offered for use in 
industrial plants and large institutions re- 
quiring identification cards for employes^ 
and would be useful alsu.in photographing 




Cpnipr^] fnah«» ph^lographic idnfitiflcaHcTi card, liki Kampltt, including 
dc-fcripliv* fingvrpricil, ond n pklurs of the lubjeel 



auto licenses and other records with the 
owner's picture. From the negativesj pic- 
tui^es may be made up into badges, buttons 
and many other forms. 

Paper Sl&pmg feag for Camper Is Warm and Waterproof 



Campers who tried out paper sleeping 
bags in the California Sienas liked the 
idea so well tl^al a paper cQmpany lias put 




them on the market Regardless of rain or 
snow, the bedding remained always clean 
and dry inside the heavy two-ply paper 
bag, which has a fabric backing 
and is wateiprooh The paper in- 
sulation also added warmth* The 
bags weigh thi'’ee pounds^ are sev- 
en feet long and three and one- 
half feet wide, and there is a flap 
at the open end which can be 
pulled over the head for a wind- 
break if desired. Several of these 
bags have remained serviceable 
after many nights of use. 



-2 



Camping pMt wilh O WOlvrprOaf papar beg tn protect beddjog 
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GTo save metal, oil for the mech- 
anized ai-mies of Germany is car- 
ried in quart bottles made from 
waste paper. 

7 f y-/ 
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SAVE yOUR TIRES - 





^ Blawaut tiir of Itre ond luba- on <c{ir 

jpit faofore MvfnAtl hila 1^4 

Recopping a tire from whicK i1^b Ireod hoi been 
I worn ii one woy to love rubber 



Suggested woyi of twitching Irrot on Car to 
J. thot woof will be even on oEI 



By P, W. litchfiefd 

CJioirvnon of boorpl, Goodyoor Tiro 



VERY or 

bus can contribute to the natinnal de- 
fense if he will adopt this slogan: “Take it 
easyi’^ 



By so operating his vehicle that the life 
of tires will be increased — and he can^ by 
taking care of them and by avoiding high 



Editor's Nof&: Mr^ Litchfield 'i suggeslions in 
line with governmenlal raqiieits tkat erud« rubber 
bfi- conifrrved diiring ihc- natiancil arn^r^^ncy 

speed, quick starts and sudden stops — the 
driver will help to conserve America’s rub- 
ber supply* and he’ll save some money, too. 

We have in this country^ today wdiat 
aniQunts- to a normal six months’ supply of 
rubber. Half is in the hands of manufac- 
turers and dealers w^hile the other half is 
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yV' 

and MONEY TOO 




Thit wfiol hepp«ii$ vvliC!ii 

a tiro itrikvt c» Iprge sl^nir 



government - owned and 
sLibiect to use only as na- 
tional emergency need^ 
may dictate, Oui' major 
supply source lies half- 
way around the globe 
where the plantatiom of 
the British and Dutch 
East Indies produce ap- 
proximately 93 percent of 
all the rubber required 
by the whole world. 

The problem: which we 
will be called upon to face 
in the very near future is 
that of getting the rubber 
from the East Indies to 
America. The shipping 
situation is complicated 



Anvfhar iuggitllQr^ far changing 
tim crraund at 5,0<9Q milai 





f DijfTing a ttre m Oi&Bdy»ar ricsppmg Ne-te maik that proticn 

0|ifrratQr"t Recapping coftls about ene-third th# prlu of new lire 

M^aiurjng lire width after q run in iquirrel^age tetling divice. Tirei are 
X run m dtalruelinn tn thtt machine which limulolei rnad cenditioni 
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Drawing ihowi hew mu<h rubber ii 
lefi on ibe afler trc-ad wecihi afF 



A wFikl^wall lire contami more rubber Mian o falaek anCr ihown 



by two factors; firsts British sJiip& sirs being; 
destroyed by submarines and raiders more 
rapidly than they are being replaced; and 
second, to replace "blitE” losses and to meet 
the need for almost limitless supplies of 
munitions and food, England must import 
all manner of essential goods in larger 
quantities than ever before. This means 
that more and more ships must be taken 
out of normal service and utilized for vital 
defense needs. Thus, if some ships now 
transporting rubber to America can be re- 
leased for Britain's pj easing requirements, 
they undoubtedly will be so transferred. 



Tivis in turn will mean 
that nonessential uses of 
rubber here will be shaiply 
curtailed or completely 
stopped. If a white sidewall 
tire requires almost two 
pounds more rubber than a 
standard black tire — and it 
actually does — then the white sidewall may 
be spotted as one of the things the Amer- 
ican public can do without. 

If a net saving in rubber can be accom- 
plished thj'ough the process of recapping 
used tires — and it can — then the practice 
of recapping may be forced into much 
wider use. In this connection* the Good- 
year company is establishing recapping— 
retieadingj the public calls it — stations in 
many cities throughout this country. If a 
tire carcass is sound, the sidewalls good 
and the fabric unbroken, installing a new 
tread by the proper methods will make the 



Inspecting iniide uf d lire lection Stitching tread an a lire being remapped— a ne af ihe latl itept in 

ta determine cauie af failure ttie cpemlian, JWany slolloni are ready tp da ihk jab far motariili 
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tire serviceable and safe for many addi- 
tional thousands of miles. And the cost is 
about one- third that of a new tire. Re- 
capping has been employed for several 
yeai's by many truck and bus fleet owners 
to stretch the life of their tires. 

If American motorists can gain MBan- 
tial additional mileage from their tires by 
reducing tlie speed at which they travel — 
and they can — then the public may have to 
be educated to travel at a slower rate. For 
instance, automobiles driven at speeds of 
65 to 80 miles per hour will wear tires 
twice as rapidly as cars driven at 35 to 50. 
Higher speeds cause more slippage be- 
tween tii^ea and road; brakes must be used 
holder and tread rubber is scraped off, and 
rapid flexing due to high speed causes 
more tire heat, resulting in deterioration of 
rubber and breakdown of fabric. Even a 
20-mile per hour reduction in the overall 
speed will produce amazing savings, for 
tires running at 50 miles per hour top 
speed can be expected to give 60 percent— 
three-fifths — better mileage than those 
traveling at a top speed of 70. There^s also 
a substantial saving on gasoline and oil at 
the slower speeds. 

One thought the fast driver should keep 
m mind is that a centrifugal force of about 
two tons is subjecting his tires to terrific 
punishment when his speed is only 50 miles 
an hour. Higher speeds vastly increase this 
force striving to puU youjr tires to pieces. 

Proper inflation is another means of sav- 
ing your tires. Engineers tell us that one 
pound of underinflation wiU take 600 miles 
out of a tire*s life if continuous operation in 
that condition is permitted. It seems safe to 
state that about 20 percent of the average 
tire's life is lost through under inflation ; 
thus one tire in every five literally is 
thrown away through the driver's neglect. 

Sudden stops cause an alarming amount 
of wear, hence should be avoided. Slam- 
ming on the brakes at 35 or 40 miles an 
hour will scrape off enough rubber to carry 
your car a mile or more farther along the 
road. At 75 miles an hour, it might remove 
50 percent of the tread, depending upon the 
kind of wrface your th-ea have to gidp, 
Only when the driver faces the possibility 
of an accident should he brake severely. 
Many motorists are guilty of the unpar- 
donable offense against their tii'es of gun- 
ning their motors up to a red stoplight or 
a stop sign and then applying their brakes 
(Ccfitinu^d <0 173) 
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Toy U-Boat Fires at Target 
With Self-Driven Torpedo 



tr»aQl4r Mndt lorpedfl at v^i^l 

From the prow of a wooden toy subma- 
rine* a ‘^torpedo” can be discharged, its tiny 
propeller spinning,, to zip across the water ^ 
toward an “enemy'^ boat. Before releasing 
the spring-ejected toiisedo by means of a 
trigger on the bow, the propeller is wound 
up by luming a small crank. A target boat 
is part, of the^ set. 

r / / 

Flexible Rotary Sanding Disk 
Reaches Uneven Surfaces 

Tough rubber welded to a steel hub 
forms the backing of a flexible sanding 
disk to be used on curved and uneven sui^- 
faces. It is a rotary type, for attachment 
to a motor-driven shaft. The entire face 
of the disk can be used. Additional quick- 
change abrasives are available. 



How undtFtg dhk flexet I0 fit curved tiirfac4 










Asbestos-Cement Strip Shingles 
Reduce Cost of Installation 



Originally atmosphere of hy- 
drogen was used to chill the mag- 
nesium and carbqn monoxide 





vapofs in order to prevent r&oxi- 
dalion. Since hydrogen is a rela- 
vcJy expfinsive as well as highly 
flammable gas^ the bureau un- 
<lei Look to cievelop a safer method 
of chilling. Laboratory experi- 
jnents: followed which indicated 
that a spray of hydrocarbon oil 
couki be substituted for the hy- 
drogoiK To conduct studies on a 
some what larger scale, a small 
pilot plant has been built at Full- 
man^ Wash. A successful method 
for the flotation of the lower- 
grade magnesites^ also developed 
by the bureau^ has enabled the 
engineers to use the concentrates 
in producing magnesium metaL 



Boat Rack oti Top of Auto 
Held by Engine Vacuum 



CeVfe-rinfj a wide nreap fhiQ-t«i %trlp ihmglEt reefut^ ibe llmt- 

ItifrtcfAcI fo ntiil th*-rn Pn thv roOf, Id bidr «Mp4nse 

Shingles in strips that cover an area five times 
that of ordinary shingles can be applied quickly 
and easily, and thus reduce the 
cost of labor in nailing them on 
the roof. Made of asbestos and 
cement, the shingle is said to be 
fireproof, rotproof and as lasting 
as stone. It may be applied on 
both old and new roofs. 



Vacuum power from the engine 
suppkes suction to hold a new 
boat carrier on top of the car. The 
rack is handy for the vacationist 
or week-ender w^ho wants to haul 4 
a small boat without using a traik V 
er. A tube connects the feet of thq 1 
rack with the engine vacuum. 

c 



fer Magnesium Method 
Uses Oil for Cooling 

Experimenting with a method 
producing magnesium metal 
^ was tried recently in Europe^ 

O ^ the U. S. Bureau of Mines has de- 
^ ; yeloped a simpler, safer and”" 
' cheaper process. Differing from 
- commercial methods used in this 
country, where production of 
magnesium metal involves the 
electrolysis of magnesium chlo- 
ride in a fused salt bath, the new* 
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process reduces magnesia with 
carbon in an electric furnace, 
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”Beauty Parlor” Applies Camouflage to Order 




You can be camou- 
flaged while you wait, any 
style, at the British Arnw 
“Beauty Parlor’^ — 
lar name for the Camou- 
flage Development and 
Training Center. Con* 
coalment has been raised 
to a fine at’t. Here a sol- 
dier stands in his special 
uniform of draped fabric 
while exports paint 
with brush and air gun^ 
to make him invisible 
againsjNir'background of 
bombed^ buildings. 



UiJng tM bruth and aW gufi ts 
tha Ifiau-Atring 
warn a Britlih 
tnidiar, Ttiti % nicknamed 
1K4 atmf*t iMirlor" 

/ CifO, 

Stretcher Mountec 





In Sweden a_'‘bb^ynle_ 



been in- 
vented. The bicyclist 
tows a wounded or in- 
jured man on a stretcher 
which is mounted on two 
wheels. This is an eco- 
nomical method in a land 
where gasoline is strictly 
rationed^ and is likewise 
a convenient way of mov- 
ing army casualties to a 
fii*st-aid station. 



SfrvNhar 6n hicyde whvili 
h towQd to firi-t-flid *fwtlwi 



Wire- 



Attachment for Lawfftnower 



Crab gi'ass, growing so low that it es- 
capes "br^nai'y cutters, can be destroyed 
with the aid of an attachment available for 
use on the lawnmower. With long wire 
fingers the device lifts the sEed spikes from 
the ground, according to the manufacturer, 
so the mower can shear them off and pre- 
vent re- seeding. Installed with a screw- 
driver in five minutes, the attachment fits 
any lawnmoww from 14 to 20 inches. It 
folds out of the way when not needed. 












4 
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On I i ' ' ^ . J, %^JUAAA^ 

'flilCKsT^ 



Fliig^rncill p^lElK nty^Hri-- 
Duiljr chov^get from on# 
eo-r-ar to another or VhO- 
Lih#i «nHr#1y. tl hai b#an 
totfch#il up provbiuily 
^ith i4m« magic painl^ 

Th# iTtcigifHin pai»t hii- 
hand oorot« whor wcti n 
whit* fh»*t of poptr, ond 
prsita! D phofOgfdph 
■uddifiiy oppoan an itt 
#rftwhili blank fcic# 

l 



pARLOR tricks that 
^ border on the super- 
natural are performed 
with a new Magic Paint 
that vanishes at the touch 
’ of your hand. An ama- 
teur magician in search of 
new triclis discovered it. 

The paint can be black, 
\vhite, or colored. It takes 
no skill to perform amaz- 
ing feats — to make a pen- 
cil change color by mere- 
ly shoving it through a 





Black magic paiat it applltd with CI fmatl bruiK franiforming an 
an af dab* into on aco of *pad«#, Thi* Is den* s#tr*tlr. t|i« tmdU 
enc# later te*i a bafFUng tranifarmalion into an aw af club-t 

I 



closed fist or cause one 
of the pips on a playing 
card to vanish by touch- 
ing it with a finger. Thtf^^ 
possibilitie.s are endless, y 
The original Magic % 
Paint was a black rubber \ 
gask jt^ cement ^ ^ich caripp^ 
SF'purchasedaT’STSrTie- 
pai’tment store. It . dries 
to such a thin film that a 
touch of a finger causes it 
to roll into a ball smaller 
than a pinhead, which 
drops to the floor unob- 
served. To make white or 
colored paint is easy. The 
ingredients are some 
first-grade clear rubber 
cement such as artists 
use; a bottle of thinner 
such as carbon disul- 
phide, benzol or even 
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MAGIC PAINT 



7 Clever uie of magtE paint and (kiHful vie ol tKe fianilt 
make rnotkpicki appear ip change caloTj finally la lain white 

^ What wa» ahviauily a rad pencil lurni into Cl yelEpvy and 
PI it pallet through Ike flitj la Ike myilificalian of tpeclplon 



(Continued to page- 



7 Finixh oF the magic ace Irrck begun an ihe appo- 
|jle page. Merely foucking ike paljited Spade with 
one finger chongec il swiftly inta Ihe oce of dubi 



gasoline (In order ?i£ prcf- 
ei&nee) and the desired 
pigments. Oil^ soluble dy^ 
may be Used^ but 
times leave a slight stain. 
When this is obj eel ion able, 
use linely ground artists' 
colors. Dilute rubber ce- 
ment with an e<|ual quan- 
tity of thinner, then add 
sufficient pigment to hide 
any surface to which the 
paint maybe applied. More 
thinner caji bcj^ddcd until 
it is of the right consist- 
ency, as (Tetermined by 
triab Brush a little paint 
on a scrap of paper; it 
should drj^ to a thin film 
having no perceptible 
thickness, and at should 
vanish on merely rubbnig 
a finger over it. Finger- 
nail-polish bottles make 
good containers for the 



OCTOBER, 1941 



89 













? 





Radio Guides a Target Boat ; 



:c^ 



<? 






Op«rt3fing f>i« crtwt«fl t0rg«| bo^l b^ ^Ignpli from min« plantar 

U. S. Coast Artillery gunners on tKe Atlantic seaboai'd 
are getting target practice by firing at a crcwless boat that 
speeds along under remote control. Aboard the army mine 
planter “General Schofield^^^ off Cape Henry, sits Master 
Sergeant John Lucas^ operating the radio impulse transmit- 
ter that guides the test boat V-H. The lit- 
tle robot boat enacts the part of an enemy 
mosquito boat. 

Ctf \ * 

Invisible Phosphor Tattoo Marks 

Seen Only Under X'Ray 

Invisible identification marks may be 
tattooed on the body as an aid in identify- 
ing soldiers killed in fulure wars^ Such 
marka can be made with compounds 
known as phosphors, and shine with vari^ 
ous colors only when activated by X-rays, 

The inventoi'Sp Di\ Henry GrDakfimdiJack 
De Ment, of Portland^ Ore., say that only 
a sufgteai operation which completely re-> 



a section of the 
skin will eradicate the 
mai'ks, since even minute 
□mounts of the pigment 
remaining would be 
clearly revealed by the 
X-rays. Ordinary meth- 
ods of removing tattoo 
marks arc not effective 
for these. The invisible 
tattoo could be placed 
near surgical scars to en- 
able the physician to de- 
termine the case history 
of a patient, und might 
also be iLsed to “brand” 
habitual ijflknaL?. 



Reel at Side of Boat 
Saves Leaving Seat 
To Raise Anchor 

Ha^Elrds of upsetting 
the boEit when standing or 
moving about to raise 
anchor may be eliminated 
by installing a handy reel 
that permits the t?ar smart 
to remain in his seat 
while lifting anchor. Used 
in pairsj the reels aid the 
fisherman who drops an- 
chor for trolling but 
wants to avoid scaring 
the fish with movement of 
the boat. The reel Is 
mounted outside the boat 
to keep it and the rope 
clean, and a positive 
locking device holds the 
rope at any point. 



Anchar raeli era within eniy rvtic'h of ih^ ^jatiman 
lo Hb can raTia Hib onchor wHhovt hit 




^ 
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Balloon Is Mold for a Concrete Bomb Shelter 




Bomb shelters formed 
^ by pouring wet concrete 
over a baUoon ai'^c pro- 
posed by a ^ttsbnrgh 
.^;^rtisC John H. Fraser, 
As a demonstration in 
model form^ he poured 
^ the mixture over a deflat - 
j ed rubber balloon and 
jthen inflated it, the 
i blown -up balloon form- 



I 



mg an "igloo” mold. 






^ Covers op Band n as 
^ While oil Trees 
j Improve Fruit 

^ Better crops of bananas 
r are being produced in 
^j^Austraba where growers 
Xslip covers over the 
bunches while the young 
< bananas are still on the 
*vtree. Brown paper bags 
^are used, being fastened 
to the stalk or gathered 
j In with a nail. The result 
^ of this protection is a 
more even development 
of the fruit, the back of 
the bunch filling out 
equally with the fronts 
and there is less waste. 

Cars Waste 



s'i'ud at 



Salltaen fjiflulfrd aff^r jsaurTnf <«n{r«rv Ovef 1 % tfifln d [towed to Mt 
in rh« f^rni of an l4w«r ^hofograph showi lha flniihed shaEler 

High Speeds, Due to Wind Kesistance 



Drivers who "burn up*” the road at high “mileage efficiency” tests, conducted by 
speed pay for their folly by also burning Plymouth experts with several popular 
up an excessive amount of fuel. Recent makes of automobiles, showed a siai’tling 




loss of power and fuel at 
higher speeds to over- 
come wind rosistanee 
alone. At SO miles per 
hour, the average car lost 
48 horsepower just to 
buck the windj which is 
equivalent to climbing a 
6,3 percent incline* At 
40 miles an hour, the loss 
was reduced to six horse- 
power* 

Figures on cpri show extro 
horsepower ut4d 7 ^, 40, fiO 
*md 80 milri an Grade 

ei|ulrvul«intv appear under cars 
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Warning Cdrd 

telk a( dcin^vrpvt types- 



VERY time you tak& a piece of money, 
there is a chance you are h^'in^ robbed 
— as surely robbed as if a thug stuck his 
gun in your ribs and demanded your wallet. 

That the chance is slight is due to the 
tireless efforts of t he United ^ St ^i-pa 
Sen/ icGl, which hasteen ’^ging relentless 
war^ on counterfeiters since 1864. So suc- 
cessful have been their recent efforts 
through education that for the entire year 
1940 official United States currency was 
supplemented by illegal money estimated 
to be about $100,000; less than 10 percent 
of what it was a few years ago, 

Yet the chance of ygur being cheated by 
a counterfeiter does exist, for plagues of 
“funny money” periodically sweep t-he landn 
Before the Secret Service can act, thou- 



sands of worthless dollars 
may be unloaded on an 
innocent public., And so 
tlie Secret Service, undc 3 ' 
Frank J. Wilson, has de-- 
ckled to show the people 
how to toll good money 
from had, and what to do 
when “queer” money la 
offered tlicm, 

Contrasy to popular 
belief, there is no physical 
test that can readily be 
made on coins or bills 
which will tell Lho real 
from the spurious. Ringing a coin may or 
may not prove it genuine. A poor imita- 
lion will indeed have a dead sound, but a 
good imitation^ made of babbitt metal, will 
ring almost as well as any. Likewise, a 
_ jgpod coin may become slightly cracked and 
fail to rmg. The old test of rubbing a bill 
on white paper to see if it makes a smudge 
is worthless. Ink will rub off either coun- 
terfeit or genuine. 

But there at‘e tests anyone can make that 
will tell whether money is good. Ringing 
a coin is one^ though it is not positive. A 
better one is examination of the milled 
edges. On genuine coins, they are deep, 
cleanly cut, regulai-; on counterfeit coins, 
they are usually shoddy. Real money feels 
hard, dry, metallic, and when new, has a 



DON^T TAKE 
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ANY WOODEN NICKELS 




shaiiJiioss to tlic touch. If the 
thumb is prcs.scd hai'd to the sur- 
face, and a J lowed to sLp+ it will 
go ill little jumps. Counterfeit 
coins generally feel slick, f^reusy. 

There are two other coin tests^ 
more accuralCj but not so easily 
made. One is the cutting test. 
Even a ±^haip knife has trouble 
nicking a good coin^ hut must 
counterfeits may be cut with lit- 
tle diflictilty. The second is the 
acid test. A coin is scraped cleans 
and a chemical applied. A coim- 
terfcil. not made of silver will 
turn blackr A real silver coin 
will nut be aiTocted. Tliis com- 



Wqrn&tfl mqney pnd bids end tbpEr rpffl-ers in furnace 

L'feftr af nala tD watch for cauntnrfeilin^ t'Epi1¥ 
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pound may be pj epared for a few 
cents at any drug store to the fol- 
lowing foranula: 

Nitrate of 5Llver«..„10 grains 

Nitric acid .1 c.c. 

Distilled water -30 c.c. 

Recognition of bad paper money 
is not di(?icult if you know what 
to look for. Of first importance is 
examination of the portrait. Use 
a magnifying glass if you desire, 
but generally it is not necessary. 
Portraits on genuine notes are 
beautiful examples of engraving. 



RubhtnQi on whifi paper ta del«ct ipunaus 
netft || no t^u» t«tt; ink of bath real -end -»uih 
lorfOfF mOnay wHI produce a unudge 



No coiinterfeiter can duplicate their 
artistic workmanship and perfection;^ 
because a million dollars’ worth of 
machinery would be required. Also^ 
government engravers are the best in 
the world. For this reasoHj the fine 
screen of regular lines which 
forms the background of the por- 
trait on a genuine nole^ usually 
becomes broken and ragged on a 
counterfeit, or the sparkling eyes 
become dulL The portrait on a 
good note stands forth from a 
clear, clean background while on 
a bad note, it blends into a 
smudgy backgi'ound usually too 
light or too dark. 



B$laiP^, tfritihg ridl and 

wiFh a<id, Cl qL^kh and timpl# mi-kh^d 
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Another important thing about the por- 
trait is that it distinguishes the note's de- 
nomination. This is to checkmate note 
raisers^ who scrape denomination numbers 
off a small note, and substitute higher ones. 
You will never be caught by ^ this if you 
know what denomination is represented 
by each portrait. Here they are: 



Washington 


1,00 


Jefferson ,.. 


2,00 


Lincoln 


5.00 


Hamilton 


10,00 


Jackson 


2000 


Grant 


50.00 


Franklin 


. 100,00 


McKinley ............ 


.. 500,00 


Cleveland 


.. 1,000,00 


Madison 


.. 5,000.00 


Chase 


.. 10,000.00 



At least the first five of these should be 
memorized; when accepting paper money, 
always compare the denomination with the 
portrait. 

Now look at the seal. On good notes, the 
saw-tooth points around .4he circle are 
identical, and sharp at the tips. On fake 
notes, they may be irregular or broken. 
The seal, with the serial numbers^ distin- 
guishes the type of currency. Federal Re- 
serve Notes are identified by green seal 
and serial numbers, Silver Certificates by 
blue seal and serial numbers^ and United 
States Notes by red seal and serial num- 
bers. If colors of seal and serial numbers 
are different^ the note is an imitation. 
Numbers on genuine notes are firmly and 
evenly printed. Counterfeit notes occa- 
sionally show different styles of type, and 
many have irregular, badly printed, and 
unevenly spaced serial numbers. 

A final characteristic of paper money is 
the presence of fine red and blue silk 
threads, embedded below the surface. 
Counterfeiters have difficulty duplicating 
them, and they are usually large, coarse, 
imitated by pen and ink lines, or absent. 

The Secret Service issues regular warn- 
ings, describing bills of which to beware. 
In these, reference is made to the check 
letter and face plate number, found above 
the signature of the Secretary of the Treas- 
ury, in the lower right corner. These 
waiTungs arc sent to anyone on request. 

However, someone must be cheated be- 
fore the Secret Service learns the charac- 
teristics of a new issue of spurious money^ 
and you may be the one. It is well to know 

(CQrtJinytd lo p<igo 
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Pencil With Revolving Dial 
Figures Bridge Score 





Contract bridge scares are figured by a 
glance at the revolving dial of a “fountain" 
pencil just introduced. By turning the dial 
to the number of tricks bid and made, the 
value of the tricks, the premiums earned 
and penalties scored are shown. 

'ss'/ 

Double Suction Cup Holds Shelf 
On Wall or Window 



fiolQlmg cfial \n of pencil 




Hanging small shelves on glass show- 
windows or smooth walls is simplified vriih 
a douhle suction cup bracket now avail- 
able. One of the two cups grips the wall 
and the other holds fast the shelf. Strong 
suction is created by pushing down a small 
lever at the back of the eupr The bracket 
is handy in the home bathroom or store 
show cases. 













Soldiers^ Mail on Small Filtiik: wherever the gia&sas ar& frequently taken 

i 1 ih down, the small slielf holds 

Flovm Home and Enlargedv^^ the glasses safely, it is rubber-covered to 

scratching the lenses. 






TJ. 



Small Iron Objects Magtietiied 
With Ultraviolet Lamp 

Using only ultraviolet rays from a sun 
lamp, concentrated by quarts lenses. Dr. 
Felix Eh renhaft and Leo Banet, of New 
York 5it^ Eavesucceecic^ magnetizing: 

imaJh^ofT Ejects like paper clij 
nails* A dime-store compass needle wa„ 
used to detect the magnetization. The iron^ 
pieces were placed at right angle to the 
magnetic field of the earth (approsinriately 
east and west) and exposed to the ultra- ^ 
violet radiation for periods ranging from a J 
few minutes to several hours. By this^ 
treatment, magnetic poles^ mainly of the 
north-seeking ti^e, ivere found to have 
. been induced in them, and in some cases^ 
were present after several days, 



Fimnel-Shaped Tobacco Pouch 
Fills Pipe Without Spilling 

Smoking pipes can bo hlled withou^S 



Thii 4rvm dri** four p*r minul't 



Mail sent home by soldiers of some of 
Britain's far-fiung forces is speeded up by 
"airgraph/* a new development in postal 
service. Letters are written on special 
forms 8 by 11 inches, which are photo- 
graphed on miniature film and flown to 
England, At the foot of the form^ space is 
provided for wTiting the name and address 
til® recipient. Upon reaching the home- 
^ land, an enlarged print is made from the 
film^ and this la sealed in a ^‘window*' cn- 



^ vebpe for delivery in the maiL 

ho 




Rubber-Covered Wall Rack 
Holds Eyeglasses Safely 



spilling tobacco by using a leather pouchy 
shaped like a cone. The small end of the^ 







A safe place to 
lay your e y e- 
glasses is a special 
wall rack devised 
for that specific 
purpose. Installed 
as a permanent 

fixture on the wall 

of the bathroom, 
bedroom, office or 



Prfriitir* lit lownr opatii poucb; tprmg 



pouch opens when a ^ring inside is 
pi'essed, allowing tobacco to flow into the 
pipe bowl. It closes tightly as soon as the 
spring is released. The top is opened by 
a slide fastener. 



t[See index^ page 4- A, to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics, 
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Craftsman 



I 




VANITY SEAT 

has removahls cus/uon 



OlMPLE in d€±jign and sturdy in con- 
■ struct ion, any craftsman can make this 
pleasing vanity bench which has a reinov- 
able cushion as sho\Am in Fig. 1. Start Con- 
struction vAih the top^ legs and stretchers. 
Detailed dimensions for these parts are 
given in Fig. 3. The top may he shaped 
fj^om a single board, or it may be glued- 
up to the requii ed width. The dovetail 
longues un the stt^lchers and the legs are 
cut to match eoi respond hig grooves wiTich 
31*0 made in the underside of the top. Fig. 
4 shows how you go about cutting the 
tongues on the upper ends of the legs by 
first making the 45-degi'ce cuts, then the 



TOP 

(eOTTOM VIEWj 
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RLhI 

CLAMP 



^ Thit Q<p#raM4n tbow¥ 
hew t-hauldBr culv made 
to meet 4^>rde§ree euli 
form the dovoNiil iopt^i>4t 



MATEftlAt UST 

WeiFnut ilodlc 

E pe. Jt 5W *19 irt.— R?m c-orn«rt I 
I pc. Ik K S Jt 4d In.— iRim 
1 pc. * H * 20 lo.— T-ep 
1 pc. 1 J.'i * i3''-7 3-1 fn.— Lc-gi 

1 pc. K K -fD i-ri.-5fr#sch*ri 



DOVvJt.5 



A nntyrol wci^lnut fiFiitli h hod by 
vi'mg f^llorr iheEEpc and wox 



.shoulder cuts. This is 
don&^ of course^ befoi^o 
the le^s are tapered. 
Match.ing grooves in the 
top are similarly cuIt 
using a dado head to re- 
move the waste between 
the angle saw cuts. You 
will notice that the 
dovetail tongues on the 
stretchers are strength- 
enetl with shoil dowels 
inserted in the edge. In 
assembling the parts, 
the stretchers are fitted to the legs first as 
shoiL^m In Figr 2, after which the top is 
slipped on to lock the assembly together. 

Now for the rim which encircles the top. 
The corner^ of this are turned from a 
built-up form consisting of four segments 
which arc cut and doweled as indicated in 
Pig. 7. Cut the pieces about 5 in. long so 
that sufficient waste ^vill be had for fa-s- 
tening the work with screivS to the face- 
plate. If the dowels in the segments fit 
tight enough to permit the work to be 
turned without coming apart, no glue need 
be usedr This w^iU save you later from 
sawing the w-ork into quai^ters as is other- 
wise requh-edp Fig, and also wUl permit 
the same dow-els and holes to be used in 



If the tivb glued 

l-vgetber, ih-e lurried ttot~ 
nnr a trembly mLfit ba 
icwed mla quarl^rt^ 
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assembling the rest of the rim. See 
Fig. S. After the work has been 
tunned to a cylmdi'ical shape, a 
Vi by groove is cut on the 

inside 1% an. dovTi from the topj 
the edges are rounded and finally 
it is cut from the faceplate 4 in. 
long. Tho inner surfaces of the rim 
pieces which connect the comers 
are likewise grooved and finished 
to correspond. Note that the grain 
should run vertically. The rim 
should fit the lop loosely vnth 
about in. play all around to al- 
low for expansion. No glue Is used 
in the groove, but one or two blind 
dowels are used along each side. 
These are glued in counterhored 
holes which ai^e drilled in the edge 
of the top (Fig. 3), one end of the 
dowel being glued in the small 
part of the hole and the other end 
being glued in a hole located di- 
rectly opposite in the rim. The 
enlarged hole around the top of 
the dowel relieves any shrinking 
or swelling strain that otherwise 
might crack the rim. If you find in 
checking the fit of the rim, that it 
fits without sufficient play, simply 
plane dovm the edge of the top 
to make the necessary clearance in 
the groove. When the sides of the 
rim are doweled to the top, the 
comers are glued and clamped 
with a sheet-metal hand like the 
one shown in Fig. 6. When diT^ 
the joints are sanded flush. 



Bending Cane Handles 

If you have attempted to bend 
canes or walking sticks wuth bark 
on them and met with failure, try 
the foUowring procedure: Set a 
pail of sand on a gas burner and 
leave it until hot enough to heat 
the end of a stick thoroughly 
without charring. When the burn- 
er has been adjusted to maintain 
this temperature, push the sticks 
down In the sand and allow them 
to remain ten or fifteen minutes 
before bending them around a 
form. It is sometimes best to use 
winter- cut sticks for the purpose 
as bark adheres more tightly to 
this stock. 



Shelf on Lathe Ways Keeps Tools 
Always Close at Hand 




This removable shelf hooks under the lathe ways 
and will keep your tools right at hand regardless 
of the position of the tailstock. It is made from ply- 
wood and has brackets of flat iron bent as shown 
to slip between and under the lathe ways, 

— Frank Hegemeyer, Monterey Park, Calif. 



Metal Stake for Use in. Rocky Ground 
Supports Tent or Umbrella 

Anyone who frequently 
has to support a lai-ge um- 
brella or set up a tent on 
rocky ground^ will find this 
stake just the thing. It has 
a socket welded neai* one 
end to take a tent pole or 
an umbrella standard. It 
consists of a length of pipe 
pointed at one end and fit- 
ted with a cap at the other 
to keep the metal from be- 
ing flared and broken by 
hammer blows. 



eWhen entertaining guesU^ place a square of 
w^axed paper under the child’s plate at the table. 
Being transparent, the paper is hardly noticeable 
and may prevent stains on your best tablecloth. 
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HOME 



POWDER PUFF 



FLOUR 



V— ■SmalL hard b^rrigi pnci cprrartTs -cani be 
washed tcnven^entSy^ in a ftmgf lifter^ hold- 
ing uneter running wafer end fuming ihe 
handle fo □gil-ata the con lent* nt waltr 
tbroughr ^ — Dulling flour on p rgil- 
ing pin or breodboprd ii accompliihed 
ciuickly if you keep □ lorgo powder puff 
in the flour am f-or this purpoiif. This ap- 
pEF-ni flpur unEformly wilhout wasting il 



El LOTH 



3 — To keep o pressing etoih ipreod ei-enly, 
pin ir to o wi™ dorhes Kongo p, which ii 
flipped over the ironing baoid. The cloth 
con be o-rronged with pne hand while 
ppeiiing with the other. 4 — SEipping three 
datheipina an the rim of o pun, whith i& 
fet in a cake lin lo it can rololo, tor mi o 
rami ori whkh la v/ind or unwind yarn 



CbCfFHES STICK 



WQTChED RueSER HOSE 



5 — Two ctolheiplns pushed through hofei 
iri a clqlh^f pole provide a handy reel an 
which the (In* can be wound to it will pl- 
woyi hr ot hand when needed. -6— Small 
piccas af clothing fn a scolding hai boiler 
□m picked up eailSy with O Iwittiisg mo- 
lioHj if a sharl lenglh *f hosAn iflfroted 
□t one endr If locked to Ih# daiho) tikk 



tLOTHESPIM^ 



cloth-esline 
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PROBLEMS 




7 — 0; ri^bfcoj' HAEzIfr to contrEiP gor- 
tien-h*fii? with your firtgers= As +h* 

rrviicfs h t)«velnd one □ sJl^h! pres- 
ayre \w^| oiler the ipray. S— Tqs gSvp hahy 
CE ride in an ordlnoiy swingj iet a clothes 
bosket on ihe swin^ boord-^ rhen push Ibe 
rope& tkroo^h th« hondlos Ea toke leogllu 
of broamsilck to ^oi^k Ih^ toskel In plocc- 




9— Splosh shield i rnode of fin torn pi-everil 
-fouling of woihing-mochine cosleri due to 
soopy Water, A hole in the botlo-m of the 
coo fii-s the cosier ihontc ond itie sides ore 
col down so that the caster projects in. 
10^ A window flower hsix is e-asy t* hong 
irt place h-re-aavc storm-sosh hcmgerir 
ceoled behind El^ org uird lo hold il 




MORTISfD TO HOLD &t>TH PLATES 



T1 — This sheel-melcpl Jock-p3aie shield pro- 
ven U opening D door by pushing a blod^ 
beiween the door stop ond jamb, the 
shield U bent ot rfght ongles so that the 
narrow portion coniES fluih with the edge 
of the srop. — Rugs won‘’t slide otf she 

line while ber^liog thom If -you slip two 
elcsThtspins over b[?tk thpcknettet, jyit 
abo-vQ the line 
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pipes. Such noise can be reduced to a min- 
imum by inserting a length of hose in. the 
pipe close to the pump. A piece of auto 
radiator hose of suitable size, attached with 
clamps, is ideal for the purpose. 



Knobs on Hinged Brace of Ladder 
Prevent Pinching the Fingers 

After pinching 
his fingers in a 
srtep ladder while 
closing itp one pa- 
per hanger r e- 
moved the rivets 
of the hinged 
brace joints at the 
sides and replaced 
them with small 
bolts over which 
he slipped knoba. These afford a ^ood grip 
for the hands in breaking the hinged brace 
to close the ladder. 



Nose Plugs for Model Airplanes 
From Caps of Collapsible Tubes 

Screw caps from 
collapsible tubes 
can be used for 
nose plugs of mod- 
el aiiplanes. Drill 
the cap in the cen- 
ter to take the 
propeller shafts 
then fit it into a 
hole bored in the 
nose block. 



Work Held at Angle on Sawhorse 
With Hinged Blocks 



Line Guides pn Fishing Pole 
Made From Bamboo 

When using a ^ 
reel on a bamboo 
fishing rod^ I make 
the line guides 
from bamboo also. 

A short piece from 
the BUiaU end of 
the pole can be 
used for this pur- 
pose. After shap- 
ing the guides as 
indicated, they are lashed to the pole with 
waxed thread. A slot Just back of the end 
of the pole s ^ tv&s as a guide at that point. 

’ — J, W. Reese, Daytona Beach, Fla. 



To hold boards at a convenient sawing 
angle on a sawhorse, a cai’penter hinged 
wood blocks at each end as indicated. The 
blocks are provided with dowel pegs for 
supporting the work* and holes bored into 
the legs receive the dowels when the blocks 
are folded down out of the way* 



Vibration Dampener in Pipe 
Reduces Noise of Pump 

Ownei-g of electric water pumps are often 
annoyed by noise, which is caused by vi- 
bration from the pumps traveling along the 
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Ixr jjMt uou^ Q,\yr FLOWERS 





Puthcart Kt^ sh& l«ft cflrtBlils 
of o piii<e' wLri; Jcil'hj. two 
birrps oF shevt mektil end 
w>m-e ga!v^^niEp^^■i^^^ v\rtt 
jfitned by lold'er, Wocid tyd 
vabssi fitled wUh tubQ4; 
end m^LinEtd on small mir^ 
™r* ^|ivc rtli^f a plain 
wel!|! eS &<hown ebpvq^ w4iMe 
D wirB violin hpldln^ a 

U epprgiprEcitc- an piana 



CHiK 



J\iVHELL 



OOD judjcment in using the right hold- 
er in the right place has as much to 
do with effectively disp laying your cut 
flowers as the flowers do themselves. The 
ideas given in this article do not hall from 
one author hut come froin different homes, 
bringing together a pleasing diversity of 
taste and design In flower holders. 

Take for instance the puslicart abovej 
which is made of wire and sheet metal and 
is enameled white. Its construction fa- 
cilitated greatly if you happen to have a 
spot weldert but most craftsmen will sim- 
ply solder the joints. A pair of hud vases 
on small mirrors are made by turning a 
piece of walnut, maple or some fancy wood, 
sawing the turned piece in half and then 
boring a hole in each part to take a test 
tube which you can obtain from a druggist. 
Three holes are gi'ound in the mirror by 



JWIETAL LATH 



SOLOtRED 

Jg'DkA 



SUPPORT 



means of a steel rod held in a drill, using 
emery dust in oil as a cutting agent. Two 
holes take small screws which hold the 
wood part to the glass and the third is used 
for hanging the unit on the wall. 
Delightful as a novelty ^ the ivire violin 
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is slipped over a half-pint flat bottle, 
holding ivy. Painted white, tl’ie violin 
contrasts nicely^ 0 sped Lilly with a 
brown bottle^ and is appropriate on 
the piano. Another pair of wall vases 
consist of three disks of contrasting 
wood, the center one projecting 11*001 
the two side pieces in a graceful curve. 
The disks ai^e assembled as a single 
unit and then cut in half as illuslvated. 
A snialL Hat urn of wood, copper- 






I "OFFSET 
TiinNlNtj 



WqI^ tiiid vdiEt tit pictured- tit I ha tt?p offt made 
ittim iJiroc driLs ef w&od, which moy be con- 
trc»£tin^ The cei^l^r itJ/'CLcd ta a lar-ger 

cti^me-lqr fhorl fho ond |>rsj?-c.l:i crnd H 

bvr«a tc take a test i-ube. Alt Ihr^q piece $ are 
held lo^elher wilh dowelt ^lued \n place. Similar 
coriitcytiran i$ fallowed m iHe wrn onV il- i* iawed 
1& }hcipe Ond: the Center ptece is |a¥t a ipacsf 
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lined to hold waieiv is made by sei oU or 
band- sawing thrE?e piecOis^two sides and 
a spacer, Dowek pass tSirough all three 
pieces and are glued in place, 

Ticbacks on drapes or curlaina. are on- 
hanecd by adding small bud vases turned 
from wood. Each one Is fitted with a lost 
tube. Strips of fiat iron arc bent to a 
U^shape and are attached to the vase and 
to the window casing with small screws as 
shown. Noveity holders 
such as those simulating 
a balance in which glass 
spheres are cairiedt and 
the well buckets hanging 
from a rope that runs over 
a grooved w^ooden pulley + 
are two other examples 
making novel flower 
containers that serve the 
puiposc of ornament be- 
sides being of practical 
usefulness, 

111 connection w*ith 
spherical jars of clear 
giass^ it is well to remem- 
ber not to set them in di- 
roct sun lights which is 
sometimes focused on a 
small spot and may start 
a lire. 



CLfrtAin tibbacki like Iho one dbciva are 
icr&w^d to ihe window ir'rm and lup- 
pofl imall bud voie* turned 
wood. Flol mefal is uwd fln<t St cofl 
bft poinled or pooled 



iron 



Two gloi-i iplieres- oro held in tbii balcmee- 
hoSdefi- bi o tobF-e pigcE. To 

mokfi ilr wire ond a of flot iron iol- 

de-red togelftiBr (md white -enamel fiot'ih 
mokei it diUinctivo. Kong near a window, 
th* we 1 1 -bucket type a I lofi coniUk^ nf a 
grooved wooden puJiey over whFch ryni o 
slovt cofd tied io two whFch ore s®t 

at different for belt effect 
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Lap Table for Work in Kitchen 
Built Into Cabinet 




Sitting in a chair while preparing vege- 
tables for cooking is a pleasure when this 
lap tabic is used to support the utensils. 
It is built in a cabinet so that it can be 
pulled out when needed. Located about 
25 in. above the floor, it can be made any 
size desired, and it is also ideal to serve a 
child's lunch, or for a child to play at while 
mother rolls pie crusts or kneads bread on 
a similar board at regulation height nearby. 
A regular bread board can be utilized for 
this purpose if desired. 



Magnet Holds Lettering Brush 
In Cleaning Fluid 

A fine-pointed 
lettering brush 
can be kept in a 
glass of cleaning 
fluid so that it will 
not rest on the 
bottom and de^ 
stroy its shape if 
you use a toy 
net over the edge 
of the glass to hold 
the brush as indi- 



cated. The magnet will attract the steel 
ferrule of the brush and hold it securely so 
that the bristles remain at any desired 
depth In the liquid. 



Corroded Tip on Soldering Iron 
Loosened With Cold Water 

When the tip of 
an electric sol^* 
dering iron cor- 
rodes so that it 
cannot be un^- 
screwed, heat it 
and then hold it 
under cold water 
running from a 
faucet This 
causes a sudden 
contracting of the 
metal which usually will break the grip of 
the corrosion so that the tip can be re- 
- moved with a wrench. In doing this^ care 
must be taken not to get water into the 
heating element of the iron. 



Boom Shaped Like an I-Beam 
Is Strong and Light 

Suitable for small sailing craft under IS 
fL long^ this boorn combines strength with 
light weight. Made of spruce, portions of 
the boom are miUed out at the sides to form 
an as indicated by the sectional views. 
The dimensions given are only suggestive 
as the bcKMTi can he made to suit your re- 
quirements. 
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ScroU'Sawed Fish on Wall Holds Paring Knives 










Slots fbr the knives can be cut best pn a 



block 



Painted to blend in with the 



scheme 



of your kitchen^ this fish-shaped cutout 
provides a safe and handy place la store 
paring knives, A piece of wood ^4 by 8 by 
10 in. will be required. Mark the piece off 
in 1-in. squares and transfer the design. 
Next, cut out on the scroll saw and sand. 



circular saWt although this job can also be 
done with a hand saw by cutting all the 
way across the fish. White outlines put on 
with a small artistes brush will make the 
cutout show up well against a hght waU. 

— Don Brooks^ Chicago. 



Bumed-Out Sealed-Beam Lamp Converted Into Spotlight 



Instead of discarding a sealed- beam auto 
headlamp after it has burned out^ con^’‘ert 
it into a 1 10- volt lamp as shown. You will 







find many uses for such a lamp around the 
home and in the shop. I use one for a spot- 
light in our game room to direct light on 
dart targets and various other places where 
spot illumination is desirecL To convert 
the lamp to 110--volt just cut off the orig- 
inal socket and enlarge the opening so that 
you can insert a rubber socket, 

— W. Mudd, Normandy, Mo. 



Comfortable Handle for Oilcan 

Tired fingers 
will not result 
from carrying 
heavy oil cans if a 
clothespin of the 
type shown is 
slipped on the 
handle. It will 
provide a comfort- 
able hand grip. 
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2/.T. Cleat 
r^lL£D TO WALL 



TH i5 SiDE 
f LAT TCi 
WALL 



C-Ott&n cloth 



f 24 ." 
APPHOX. 



\ Sa'PtANKB 
TOP BO-Af S \ Q 

ii Vi^OD 
GLOATS AND TRIM 



2“X 4 " WASOM 
TON-GLie 



CANVAS 
OR MUSLIN' 



WIRE 



PORTABLE 



\70U need not deny your family 
^ the pleasui e of a basement play- 
room if you rent a home^ hecausie 
you can make tlic fiiinishings port- 
able and take them 'with you. And 
you will be suj prised at the unusual 
efTect,s that can be produced inex- 
pensively by the "spot^* treatment 
which may occupy only one corner 
or walh yet creates the impressiem of 
an individual room- If necessary, 
drop curtains can be used to simulate 
walls, and Wilh a lilQe work and 
paintj^ it is easy to produce umisual 
and colorful effectSi some of which 
are pictured in Figs. 1 to 5 in elusive. 
If you like something more elabo- 
rate, you can produce the nautical 
effect shown in Fig. 6. Here a rep- 
resentative quai'ierdeck of a schoon- 
er was built across the end of a 
basement room, With the sides of the 



Lawn icene create-d by uie of folie windowi ond 
an awning In one co>rner of q bos«ment. flower 
baH«;i lln«d with pieVc-ls and filled with imilatlon 
planli Tifr in wilh a lawn lable and «heirt ta g 1 v» 
ihe corner a reallitic ofi-pearonce. Linoleum pcinl'^ 
ed 1 o reprei-Ent rile will corry aur tbe effeci forlher 
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riOLC 
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1 3" 



euiLT 



.METAL 

0AND 



X3 



PlVW&OD 



DI5t^ 



SQUARE. 

mA?SE SOLiO OR 



JOINTS 

UNDER 

CANVAS 

STRIPS 



^ ROPE 



RAfWiNO NAILS 






DUMHV UF£ PINC5 ftRCQ^ 
t^'OJA^^QlSK 



HAtr LAPPED 



h^i'H 

mjMMY B4_dCKS(2 REQ.) 

ship’s railing extending along the side 
walls. Note in Fig, 8, the dimension across 
the stern is approximate; likewise, the side 
rails can be carried foiwai^d, or shortened, 
as desired. In planning the layout, the 
ship’s rail should not fit flat against the 
walls. A better illusion of reality is evi- 
dent if a space of 8 to 12 in. is left open 
between rails and walls. Also> the effect is 
more realistic if the side rails flare outward 
at the forward end, to simulate the gradual 
widening of a real ship's deck. 

The rails and ribs are made from stand- 
ard 2 by 4-in, stock. For added strength at 
the corners, flat-iron strips are bent around 



and fastened to the corner knees, out 
of sight. Short floor braces extend di- 
agonally downward from alternate 
ribs to the floor, making the rail structure 
sclf’-supporting. After the rails and ribs 
have been assembled^ the ship’s planking 
is applied. This can be wallboard, ^-in. 
plywood or even random crating lumber, 
applied as strips or planks about 6 In. wide. 
Slat seats may be fastened in place at both 
sides, if desired. Otherwise, ordinary can- 
vas deck or camp chairs will carry out the 
nautical effect 

The ''massive” stern post is nothing more 
than an odd shaped box, having wooden 
sides, top and bottom^ and faced on the 
front with flexible building board or ply- 
wood, A block is fitted vertically inside of 
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SHORT 

SPOKie 



1 PLVWOOO 
1 DISH 






^ D€TAIL 
OF SPOKE 



RPMSy^i' PL^VroOD 



DETAILS OF 
STEERINC? 
WHEEL . 



FILLER BLOCKS 
SETWEEM SPOHES 



ORNAMENTAL 
HUB WUT 
^ (WOOD) 



1 ,7- ^ j »4 



TUrCM 



this box, to carry one end of the steering- 
wheel axle. Do not bore a hole to receive 
the axle until after the wheel mounting 
has been made, 

A typical 'Vlshbone” wheel mounting 
can be built up fromi %-in. pieces, sawed 
to the curvature indicated in Fig. 11, and 
screwed together. a strai^t-leg in- 

verted V-ti"pe mount may be substituted, 
iE desired. In either caseJ^ V 4 by 3 -in. ply- 
wood disks are glued and screwed at the 
top for decoration and reinforcement. 
Metal bands are fitted around the legs and 
fastened, with lai'ge-head roofmg nails. 
The metal is given one coat of shellaC;i fol- 
lowed after drying, with a coat of common 
gold or bronze radiator paint After the 
second coat is dry, brush over with flat 
black paint and, while this is still fresh, 
wipe off as much as possible with a soft 
cloth. The ofTcct remaining is that of 
weathered bronze* The wheel drum and 
axle and grating are constructed as sho^Mi, 

Complete detail^ tor making the steer- 
ing wheel are given in Fig. 13* The wheel 
spokes — four short and four long — arc 
bandsawed or jigsawed to shape. After 
jawing these, a spoke shave is used to 
round the edges to simulate turned spokes. 
Next, two rims are cut from building 
board as detailed, and are marked with 
eight equally spaced pc-ints, representing 
centerlines of the spokes- The spokes are 
glued and screwed together at the hub and 



to one rim. When this is done, the opposite 
rim is fastened in place. Note the 4-in. 
plywood disks that reinforce the hub on 
both sides. Fillers of solid wood ai'c sawed 
to shape and fitted betw^cen the spokes on 
both the inner and outer sides of the rim, 
to make the wheel appeal^ as a solid assem- 
bly. A hole slightly smaller than the axle 
diameter is bored thi’ough the wheel hub 
so that the thi-eaded end of the axle can 
be turned, into it. When assembled to tlie 
wheel, the axle is turned into the hole and 
secured by a screw, which passes threugh 
the pipe diagonally and up into the wooden 
hub. The ornamental hub nut can be 
turned or whittled as detailed. It is painted 
weathered bronze as mentioned previously. 

Boll heads in two sizes. Fig. 7^ a pair of 
cleats, two life rings, Fig. 10, and two 
blocks. Fig. I2f comprise the decorative 
details of the schooTLer^ The^e &re all m^de 
of wood. The smaller bolt heads are lightly 
nailed to the knees, and the rest are equal- 
ly ^aced along the inside of the rail. The 
large bolt heads are fastened to the stem 
post by light wood screws passing through 
to them from the back. Locations of these 
are shown on the stern-post drawing. 
Lengths of %-in. rope are passed through 
the blocks, one to each side, and sweep 
upwaid to the basement ceiling. K it is de^- 
sired to conceal a furnace or water tank, 
a doth sail may be attached to one of these 
rigging lines as shown in Fig- 9- 
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Candle "Floor Lamp’' for Tent 
Moved Anywhere Desired 



A length of bamboo ^lit at qne end to 
take a candle and at the other to form 
three legs will provide a floor lamp for 
your tent. Such a bmp will enable you to 
have light in any part of the tent. The legs 
of tho bmp can be pushed into the ground 
to help prevent tipping it. 



Removable Footrest for Rowboat 

While a footrest is almost a necessity for 
rowing a boat^ it is usually a hindrance if 
the boat is abo used for sailing^ especially 
if you sit in the bottom while sailing it. 
This footrest takes care of these problems 
as it can be j'emoved in a jiffy. It consists 
of two supports and a cross bar. The sup- 



ports fit over dowels set in holes in the 
bottom of the boat. They must be a tight 
fit and waterproof glue b used to fasten 
them in the holes. In use, the supports are 
merely lifted off the dowels to remove the 
footrest, leaving only the short dowels 
projecting in the boat bottom. 

— J* C. Montgomery* Toronto, Onl, Can. 



Simple Way of Tying Boot Laces 
When Walking Through Weeds 

To keep the 
laces of your high- 
top shoes or boots 
from becoming 
untied wh e n 
walking through 
weeds and brush* 
tie them as shown. 
Loop the ends of 
the laces and in- 
sert them through 
the upper eyelets of the shoes. Then pass 
opposite ends of the laces through the 
loops and pull them up tightly. 



Roll of Tape Picks Up Tacks 

Use a roll ol 
electrician’s tape elktpicians ’ 
to pick up tacKS 
scattered over the 
workbench. The 
tacks will adhere 
to the tacky sur- 
face when the 
roll is pressed 
against them. 



PlacePainted Side of Board Down 
To Protect Saw Teelii 



When working 
with old lumber 
that has been 
painted, turn the 
painted side down 
when sawing it. In 
this way, the hard 
chips of paint are 
broken away in-- 
stead of being car- 
ried into the slot 
where they would 
dull the saw. 
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Shadow Box Aids Artist in Copying Color Slides 



Proiecting color slides in well 
lighted studios conveniCTtly and 
without damaging the slides is a 
simple matter if this shadow box 
is used. It is made of black cor^ 
rugated paper cut and folded to 
the shape indicated with inside 
dimensions of 8 by 10 in, A 
gi^ound glass is placed in the box 
3 in. from the front to serve as a 
screen. Pictures are projected 
into the box from behind, so 
slides must be put in the pro- 
jector backward so the pictures 
will appeal^ in the correct posi- 
tion. Pressing the foot switch il- 
luminates the projector and the 
bulb need not be left on long 
enough to damage a slide. 




Modelmaker’s Pin Awk and Drills Made From Needles 

Model builders will find that pin awls 
and didlls have many uses when building 
ship and aiiplane models. The tools are 
handy for picking up small parts; for plac- 
ing a drop of cement in a hard-to-reach 
joint j and for holding small parts while 
cementing or painting them. Also, they are 
ideal for punching hobs in thin balsa wood, 
or for drilling shaft holes through baba 
nose blocks and propellers. Sharp-pointed 
aw Is are made by inserting the eye end of 
a needle in a stick, while drills are made 
by inserting a needle, point first, in a stick 
handle. The eye is then broken off and the 
prongs shaiTpened. Drills can be made from 
music wire of various sizes by shaipening 
the ends to form drill or chisel points. 

Turning With Canned End Is Made on Lathe and Finished on Sander 

While repairing some antique furniture^, 

1 had to m^e a number of turnings, which 
were curved at one end. To save time and 
work, I turned the stock in the lathe leav- 
ing one end cone shaped. The curve was 
then formed on this end by sanding away 
part of the cone. It is surprising how quick- 
ly you can form such a cui’ve on a sandei". 

— King Basham. Jr., Fort Smith, Ark. 



^Cabbage worms can be killed with cay- 
enne pepper mixed with flour if the plants 
are sprinkled while covered with dew. 
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SIMPLE MODELS PROVE 




The principles of the electric motor 
were investigated hy Faraday with a 
model like that shown in Fig, S, To 
make it^ get a glass tube, A shoit piece 
of - in . drill rod is hardened by heat- 
ing until red and quickly immersing in 
oil. Then it is magnetized by bringing 
one end in contact with one pole of a 
strong permanent magnet. A wire sus- 
pended from a hook is free to move 
around the magnet and tho lower end 
of the wire should just barely contact 
the mercury. When direct current is 



acidulated, say wdth sulphuidc add, 
^ oz. to water, 1 qt. As acid burns, 
handle it with gi'cat care. If you 
should happen to get some on the 
skin^ wash off immediately under 
running water and if you get some on 
clothes apply a strong solution of or- 
dinary baking soda in water at once. 
Put the float in the acid solution^ 
which should be in a glass jar, and a 
slight generation of electric current 
will result, the current flowing 
thi"ough the coil and producing a 
magnetic field. When you hold a 
strong permanent magnet near the 
float, the two magnetic fields will in- 
teract and one pole of the permanent 
magnet will repel one end of the coil 
and thus the movements of the float 
can be controlled. 



CORki 



HEAVY 

COPPER WiflE 



From Faradoy; Wir? m tub^ movn around nuig- 
neT at boUam if direct current- h applied 



Hongini^ chain that r-enductr current iv repitlod 
or attra<t-«d to magnet tn thn d^mcnitralian 



HOOK 
-RH£ WIRE 

■61.A55 nJB£ 

© 

— MERCURY 

— MAON6T 



\CO\L OP 

■ AUUMJNUM 



0« to Rive^i ftooler; Cail 
an blifrclt t^aoti in acid- 
utated ^Dter. Stiglit cur^ 
p^nl it genofuted and a 
magnetic held i«- pre-^ 
d\j<4-dp |n<ikmg ^eit sui- 

eeptlhlo knfluartCD of a 

pormnnBrll rfipgnat 



T^EW instruments in the study of elec- 
^ Iromasnetic dynamics are as fasci- 
nating as de la Kive’s floater, Fig. 1. It 
consists of a paraffin-impregnated wood- 
en block having a small strip of copper 
attached to one end and a similar strip of 
zinc to the other. To these strips a small 
coil of light wire is connected. The float 
is placed in water that has been slightly 
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BASIC ELECTRICAL UWS 

, ! T E W i iu « . ■ I’m mi «■ »yM»^ -\- azn. -- ' o- 





Ui^d b^ An>|li?r*; CurFVfii pa«&ing fhr«Lrgh dfivi^« 
inuk «4 wiro brid^Q ipwoy from binding pAitt 



pfissed through this in- 
sfcrtunent the wire \ri]l 
rotiite continuouslyp 

Anothej' demonstration 
can be made witli the de- 
vice shoun in Fig. 3, 
Hang or suspend a fine 
cliain near a bar magnet. 
When a heavy current 
passes through the chain* 
one end of it will be at- 
tracted to the magnet and 
the other end will be re- 
peDed. Reversing the 
current reverses the ef- 
fect. This proves that 
wires carrsvLng current 
act like magnets. 



Barlow wheel. Fig. 4, creates much 
interest. An eight- pointed star of thin 
sheet aJuminuirt oi’ bra.sSj is mounted on 
a nail so that it turns easily. As it turns, 
the points of tlie star must barely touch 
the surface of a small pool of mercury. 
A large permanent magnet is placeti as 
shown. The slai' will TOtate when cur- 
rent from a dry cell is applied. Revers- 
ing the current will reverse tlic rotation. 

Fig, 5 shows an interesting instrument 
once employed by Ampere. Two rec- 
tangular troughs to con la in mercury are 



Vibralin^ ^it ih«Hi$n» <incl wlien ilE 

lower rttak^f and c^JilpcI wkih rntreufy 



cut in a piece of wood. Two stnail pieces 
of sheet bi-ass or copper wiro connect 
Ihc mercury to binding posts to which a 
dry cell is coniiected. Connection be- 
tween the troughs is made by a piece 
of No. 22 iron or copper wire bent as 
shown, w'iiich will float on the sui'face 
of the mercury. When current is sent 



Gerlsw'a An 8- 

pointe'd itnr of 1-hin hrait 
or nlumcruim* kwhieh. 
IcrIcK wli«n ihv tip-E con- 
lart mereury m pool or 
bu%9 and dirett cvrrenl 
k opplied 
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Scrttewh^il $imiEeir to liie d«vk-B- in Fig. 6 . In&lop^ of a eoii, 
□ pjec« of ^lr« vil^rOkot upon molting end b»'boliing contoci 
iMilh rnnrcury wh«n -co-nneclad le dimcl currenl 



PBrFHHitEy bplDnc^d on a phonograph nefldle, o magrintiied 
ne«dta o^ ihoot iron wHI reipond^ tho oxtvnt of movtmBnl 

vOl^yirtg with Current pppipad! ihhOugh <pil (orrouildihg il 



^ivotdd iren-wiro roLo 
vibrotBK Ikho e f^pring 
when snoppod but »fopt 
when enatber mognel is 
b-^ld eIou 



through this device^ a mutual self-repul- 
sion takes pla^e in the circuit, and^ being 
free to move, the wire bridge responds by 
moving away from the binding posts. 

Magnetic forces are actually set up be- 
tween the turns of any coil carrying an 
electric current, wh ich is proved by Rogers 



vibrating spiral, Fig. G. Make 
the coil of No. 2G-ga. wire^ ex- 
perimenting a bit to get the 
proper distance between the 
turns. The top end of the coil 
is connected to tlie iron adjust- 
ing wire and the bottom just 
touches the surface of the small 
pool of mercury. When direct 
current passes through the coil, 
the attraction between the 
turns contracts it and breaks 
the connection to the mcrcuiy. 
The coil then again relaxes and 
the effect is repeated at high 
speed. 

In Fig. 7 a length of light wire 
is suspend€}d between the poles 
of a permanent magnet so that 
its tip contacts a small pool of 
mercury. When a direct cur- 
rent passes thi'ough the wure, it 
will vibrate^ making and break- 
ing the contact at the surface 
of the incrcury. The direction 
of the motion taken by the wire 
may be reversed by reversing 
the direction of the electric 
current. In Fig, 8 a magnetized 
needle made of sheet iron 
moves in a loop formed of No. 
8 or lO^ga. copper wire. The 
needle must be perfectly bal- 
anced on the point of a phono- 
graph needle. When even a 
weak current passes through 
the IoqPt the needle will re- 
spondj the extent of its move- 
ment varying with the strength 
of the current passing through 
the loop. The simple instru- 
ment shown in Fig. 9 has a 
small yoke of iron wire ar- 
ranged so that it is free to ro- 
tate on two nails that serve as 
beai-ings. Normally, the mag- 
net will hold the yoke in the 
position shown. If the yoke is 
pulled away from the magnet 
and released, it will snap back 
and vibrate violently for a mo- 
ment much like a spring. Bring the right 
pole of another magnet near it w^hile it is 
acting in this way and it will stop. 

f[01d tooth-brush handles can. be shaped 
to form letter openers, fingernail cleaners, 
cuticle sticks and many other articles. 
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Empty Ice-Cream Cartons Have Many Uses 




AH f^rl-atl n|bkp-$ a 

Ipmporpry flowerpot, and irf ih# to-p 
tko ISd is r^rndved Ih* rvindifi in g 
t\m will limu^ptp ih* rim of a ttoy 
ffowErpet 



Punching holei in the lid canvdrlf q 
carton inta a goad ihok^r far loop 
on>d elhor powderc-d tnatcriaU 



Ai a hellderfor conical di-inle- 
in^ cupt aNceh a carton la 
wdH, fiFjt cuHirig p hale in 
the bottum to pormil remov- 
al of the cupi one at a time. 
The Hale iheuld have a di- 
ameter about in. Ieai then 
that of the cupi 



When you empty a round carton of ice 
cream or other food, the container can be 
used for a number of practical purposes. 
Besides the uses sho\TO, the containers are 
parUcularly useful in mailing small objects 
that might become broken with an ordi- 
nary wrapping. Be sure to use plenty of 
packing^ such as crumpled tissue or news- 



paper* Another use consists of decorating 
a carton with fancy paper and utilizing it 
as a tobacco humidor. Filling one with 
cotton and making a small hole in the lid 
forms a handy cotton dispenser in the 
home. A slot made in the lid of a carton 
converts it into a handy depository for 
used razor blades. 



Simple Ripping Fence for Band Saw Clamps to the Table 

If you need a ripping fence to use on a 
band saw, one can be made very easily 
from a strip of hardwood of suitable size 
and two slender bolts fitted with wing nuts* 

Holes spaced equal to the width of the 
band-saw table ai’e bored in the wood 
atrip. Then the bolts ai-e bent at right an- 
gles near the head to hook underneath the 
table flange. In use^ the bent ends of the 
bolls are slipped under the edge of the 
saw table^ after which the fence is ad- 
justed to suit and the wing nuts tightened 
to hold it in place. 

— Edison Sprungerj Berne, Ind. 



CA piece of Mnoleum the size of your table 
top MviU protect it from scissors or pin 
scratches when cutting cloth. Patterns tan 
also be held securely on the cloth by push- 
ing pins into the linoleum. 








-W3&TH JiCfiOiS TABLE 
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Cap' Screw ^'Tap’^ Cleans Threads 
Of Dirt and Corrosion 




Instead of dulling or breaking good tops 
cleanmg msty threads in tapped holes, use 
a cap screw. It takes but a minute to file 
two V-groovcs along the length of the 
threaded section, which then serves as the 
tap when screwed into a hole. The impro- 
vised tap is used in the same way as a reg- 
ular tap^ using plenty of oil and backing 
the tap a quarter turn after each complete 
turn. — W. C. Lammey^ Naperville, III 



Hoe Across Mortar Box Is Divider 
For Sacks of Plaster 

When working on a house-plastering job 
where the mortar is mixed in only half- 
sack batches at a timCi the sacks can be di- 
vided accurately and with ease by laying 




them over a hoe handle placed across the 
mortar box. The sack is cut in half with 
a sharp knife, after which one half is lifted 
aside and the other half dumped in the box. 



Endless Pad for Boat Seat 
Is Always Dry 

To avoid the 
discomfort of a 
wet boat seat 
when returning to 
yoiir boat after a 
shower, or after 
the splash of 
'landing a big 
one/® wrap a grain 
sack around the 
seat. Then pin it 
to provide an end- 
less pad, which may be pulled around to 
present a dry side when needed. 



Small Pieces Cut in Bench. Vise 
Caught by Inverted Desk Lamp 

When using a 
hacksaw to cut off 
short pieces from 
work clamped in a 
vise> an old desk 
lamp with the re- 
flector inverted as 
shown makes a 
good receptacle in 
which to catch the 
pieces as they are sawed off. The lamp 
should be of the type having a flexible- 
tube standard so that the reflector can be 
twisted to any desired position. 



Tin Can Used as Garden Tool 

Holes for bulbs 
or plants can be 
made in the 
ground fay using 
an old tin can cut 
as indicated. 

When the can is 
pushed into the 
ground to the de- 
sired depths pres- 
sure of the fingers 
ou opposite sides 
will hold the soil to lift it out. Releasing 
pressure lets the dirt drop from the can. 
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Chemical Mass^ Attack Rids Lawn of Dandelions 




This period in early fall is the only fipiay- 
ing season throughout the year that has 
given consistently good results for live 
years at Ames. Spraying should be done 
at a temperalui^e of from 60 to 70® Fahr,, 
on an overcast day. Under these conditions 
the kerosene will not evaporate rapidly 
and will penetrate the roots, but the grass 
will recover before cold weatlier and it 
will not winter-kill as it will if sprayed loo 
late. Individual dandelions may be killed 
at any time by applying to the crown of the 
plant, by means of an oil can, kerosene, 
gasoline or lumace oiL or a solution of 
kerosene. O' pai’ts, and coal-tar creosote, 1 
part. It should be remembered that wind- 
borne seeds will result in large dandelion 
ci'ops if they find baj e spots of lKwn^ espe- 
cially if the soil lacks nllrogen. Therefore 
a thick, close tui'f of grass, kept healthy by 
yearly fertihza lions, is the best assurance 
in keeping out the dandelions. As o fer- 
tilizer^ ammonium sulpha te^ which is in- 
expensive, is highly recommended. Broad- 
cast this di’v over diy grass, \o % lb. per 
100 sq. ft.j one application in eai’ly Spring 
before hot days, and another in late fall. 
This chemical, used twice each yeai', will 
eliminate all dandelions eventually. 



Why waste time “knifing" dandelions in- 
dividually each year? The roots will only 
bring a bigger and better crop the next. As 
long as any portion of the long root re- 
mains ahve, more fohage will grow. Al- 
though mass eradication by chemical 
methods may not give the immediate efFeet 
of total riddance, it will be sure and com- 
plete, if properly done. For five years the 
State College of AgJiculture at Ames^lowa, 
has been highly' successful in ridding lawns 
of dandelions by simply spraying with wa- 
ter-white kerosene. You can do the same, 
but it is very impoi-tent that certain points 
regarding the method^ time of application, 
kind and amount of kerosene and uniform- 
ity of distribution be strictly observed to 
avoid killing the grass. Only the water- 
white kind of kerosene is used^ this being 
sprayed on — not sprinkled. Gasoline, fur- 
nace oil or distillates must not be used. 
For each 100 sq. ft. of lawn you use 2 qts- 
of kerosene. If spraying is done unevenly^ 
serious grass injuiy will result. Also^ do 
not attempt to do this at any other time 
than six to eight weeks before the average 
date of heavy snow or grass -killing frosts. 
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By Lester Lehnherr 

A MATEUR drama clubs will find port- 
^ ^ able stage equipment a practical solu- 
tion to the problem of storage, besides 
being relatively inexpensive to make. The 
props can be erected and dismantled 
quickly and have been found entirely sat- 
isfactory for the purpose^ The cost depends 
on the size and number of the units, and 
on the type of material used for the hang- 
ings. You will find flannel inexpensive. It 
looks soft and rich under artificial light 
and can be draped nicely, but it is not as 
durable as rep or velour, which are more 
expensive. Other suitable fabrics are bur- 
lap, duvetyn and monk^s doth. 

The framework that supports the drops 
is shown in Figs, In 3^ 3 and 6. Cross rails 
at the top, which may be 16 ft, long^ are of 
2 by 2 -in. wood. Joints ai'e reinforced by 
using additional lengths of the same stock 
overlapping the joined pieces and bolted to 
them. Or, the joints may be hinged to- 
gether at corners, using loose- pin hinges. 
Each vertical support has two hinged 
braces, loose-pin hinges being utilized at 
the point indicated in Fig, 3, while a steel 
pin at the top of the support engages a hole 
in the cross rail. Sandbags can be laid on 
the horizontal parts of the braces. Staple? 
or screw eyes in the crog^ rails peimit 
quick attachment of the di'ops, which are 
fitted with pin-on drapery hooks, and are 
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reinforced vrith upholstery webbing to 
provide stiffness at the top edge as iii Fig- 
2. At the ends or at door openings the 
drop is brought ai'ound the vertical stip- 
tx>rts and fastened to themT Fig, 4, Valance 
boards over imitation window^s can be hung 
from the cross rails with wire, Fig, 5, 

Real doors and windows ai^e set in wood- 
en frameSj which have support members 
hinged to the side members as in Fig. 8. 
Sandbags are necessary for stability* 
Screens placed at the ends of the drops 
provide a finishing touchy and conceal 
floodlights. Sec Fig, 6. When the play is 
ovetj the drops are rolled on the vertical 
supports as in Fig. 7. 



OCTOBER, 1941 



121 



Camper Tent Frame Xmpro vised 
From Oars, Stick and Pail 




Assembled from equipment that can be 
found around almost any c&mp^ this im- 
provLsed tent frame can be set up quickly 
for an emergency shelter. A pair of oars 
and a stout pole of equal length are looked 
together in. tripad fashion by dropping a 
pail over the upper ends as shown. Any 
piece of canvas or waterproof material 
available can be used for the covering. 



Slender Wedges Remove Flooring 
Without Marring It 

One of the most efficient methods of re- 
moving old flooring, drop siding or beaded 
ceiling is to drive long slender wooden 
wedges undemeath it. The wedges can be 
made from lengths of 2 by 4^in. stock and 




will loosen the flooring or siding very effi- 
ciently, after which the individual hoards 
can be separated easily. 

— Harry J. Ekdahl, Taylors Falls, Minn. 



Chamais Held Tighdy in Funnel 
With Old Piston Ring 






When using a 
chamois or cloth 
to strain liquids 
through a funneh 
an old piston ring 
of about the same 
diameter as the 
funnel provide 
good retainer 
keep the strainJ 
cloth in place, 
remove 

simply press it together and lift it out. 

— A. S. Wunip Rockyfordj Alta., Can. 



Vertical Drive Beit Kept Tight 
By Coiinterweighting Motor 

While it is not 
unusual to pivot a 
motor mounting 
so that the weight 
of the motor tends 
to keep the belt 
tight wdxen it is at 
the lower end^ accomplishing the same 
thing with the motor at the top of the belt 
is another problem. However^ this can be 
done by pivoting the metor mounting and 
then using a counterweight as shown. The 
weight should be just sufficient to keep the 
correct tension on the belt, 

— W. F. Schaphorst, Newark^ N* X 




Leather Cover for Hand Grinder 






of a smaU 
_r against 

sera tc] 
the grinu 
dropped, the cover 
will absorb some 
of the shock to 
help prevent breakage of the plastic case. 
A snap fastener of the type used on dress 
gloves bolds the cover in place. 
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Bookcase 



^HIS simple bookcase is just the thing 
* to go with maple pieces in your home, 
and it can be built and assembled with 
01x1 j nary hand tools. While the whole piece 
can be made of maple, you can save on the 
cost by using maple for the sides and top, 
white pine for the shelves, and plywood for 
the back. The shelves and back are stained 
carefully to match the maple. The back is 
simply set in between the sides to make a 
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Snug fit and then screwed to the 
i-ear edges of the shelves. If de- 
sired* it can be set in rabbets cut 
on the inner edges of the sides* and 
fastened to both sides and to the 
shelves with ^-in. flat-head 
screws, which gives the necessary 
rigidity. The scroll at the lop is 
easy to cut with a coping saw. 
Bo^ this and the trim at the bot- 
tom have mitered comers. After 
careful sawing, a hammer and 
chisel will groove the sides to take 
the shelves, which are screwed in 
the grooves, the screws being 
countersunk and plugged to hide 
thern^ The case is finished with 
maple oil stain and clear varnish. 
If you desire a reddish maple 
shade, add light mahogany oil 
stain to the maple stain , Follow' 
the stain with a coat of shellac and 
two coats of rubbed- effect varni-sh 
as desired, sanding lightly bctw^cen 
each coat. Rubbing wdtb rotten- 
stone will increase the rubbed ef- 
fect besides removing dust specks. 
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Chain Underneath Closet Shelf 
Holds and Spaces Hangers 



Ycsti can increase space in your closet 
considerably by suspending a chain un- 
derneath one of the shelves to support 
clothes hangers. Screw hooks or eyes can 
be used to attach the chain, after which the 
hooks of the clothes hangers are slipped 
into Imks to space them as desired. 



Cart Sprinkler for Golf Greens 
Applies Poison or Fertilizer 

Used for distiibuting poisons or liquid 
feHilizers on the gi'ecns of the Old Hickory 
Golf Club of Beaver Dam, Wis., this sprin- 
kler has given excellent service. The front 
axle and wheels of a junked car are fitted 
with a welded fi'ame^ which provides han- 



dles and a cradle for an old oil drum. A 
valve and a sprinkling pipe at the lower 
end of the di'um spread the liquid. 



Old Tire Rim Sunk in Ground 
Provides Boat Anchorage 

Partly buried in 
the bank of a lake 
or stream^ an old 
auto tire rim pro- 
vides a good an- 
chorage for tying 
up your boat. The 
rim will last much 
longer than a 
w^ooden post or 
Wge stake^ and 
the boat chain 
cannot he slipped 
off when it is wrapped once or twice 
around the rim and locked with a padlock. 



ing a wax crayon 
at hand, I rubbed it over the spots several 
times and covei'ed them completely. 
—Nick Dcstefano„ West New York, N, J* 



Grip on Scrub Brush Improved 
By Half of Rubber Ball 

If you have oc- 
casion to use a 
heavy scrubbing 
brush for long pe- 
riods of time, try 
cementing half of 
a sponge-rubber 
ball on the handle 
as indicated- The 
rubber provides a 
cushion for the 
palm of the hand and relieves much of the 
strain caused by gripping the brush. 



Crayon "Polish” for Shoe Soles 



After cleaning a 
pair of white 
shoes and acci- 
dentally smearing 
some polish on the 
soles^ I found that 
ordinary brown 
polish did not cov- 
er the white^ and a 
damp rag only 
smeared it. Hav- 
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By Rollin H. Wampler 



Two window boxes, oiio for eri trance 
of uir anti the other for exhaus^t. Both 
keep out rain and are insuLated to 
dimiiiaCo disturbing outside noises. 
Air^ drawn in by eleetrie lart is passed 
throuj^li a s^creen to keep out insects 



^ 'CONTROLLED ventilation without the 
annoyance of out&ide noise js inex- 
pensively supplied in your sleeping room 
if you use a couple of window units like 
these- The rate of air change is variable^ 
so that the air may be changed rapidly in 
hot weather and as slowly as desired in 
cold weather. 

The system consists of two units: an in- 
take, Figs. 2, 3, and 10, for one window, and 
an exhatIst^ Fig. 4, for another. Fig. 1 shows 
the units installed in a bedroom. The in- 
take unit forces the fresh air into tlie room, 
giving it a positive pressure so that the 
stale air escapes through the exhaust unit- 
However, if the intake is^ closer than 3 or 
4 ftr to your bed it may make an objec- 
tionabie draft. In this case, either reverse 
the motor or the pi toll of the fan blades so 
that tlie fan exhausts the air and produces 
a negative pi’essure. This induces fresh air 
to entei- through the other unit and at the 
same time eliminstes the draft around die 
motoiiKed unit. A rheostat controls the 
speed of Uie motor. 

Construction ihi'oughout is of water- 
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proof plywood and joints nre faslened wUh 
screws and sealed with waterproof glue. 
Figs. 5 and G show the canstruction of the 
intake unit. It consists first of a plywood 
parLiUon that fits tightly in the window, 
and is adj us table lengthwise by means of a 
slotted wing attached with three bolts. A 
1(3 -in. exhaust- type fan is inoimled in the 
parlUion on pieces of rubber to climiniate 
vibration. Over the fan is built a box with 
removable lid to allrwv access to the in- 
Ah’ enters through a screened 
opening in the undei'side of the box, 
as seen in Fig. 6. The top is covered 
with a piece of sheet zinc as a fur- 
ther protection. If desired^ an a,ii- 
filtei" can he substituted for the 
screen in lx>t!i. units, to rniniinize 
the entrance of dust and pollen. 

On the inside of the paj’tition is 
built the sound -absorbing box. It 
is lined entirely wdth sound- 

absorbing w'allboard^ and has tw^o 
hafRcs of the same material so as n. 
ranged as to make the air flow over 
one, under another, and up again 
to the exit. 



126 



POPULAR MECHANICS 






Fig. 7 shows the rheostat arrangement 
at the end of this box. It consists simply 
of a soc;ket into which is screwed an iit- 
tachment widely used to dim an electric 
light bulb to any desired degree of bright- 
ness. Tho unit is fastened into the window 
by means of six brass angles, Fig, 11, 

The exhaust unit is constructed in a 
somewhat similar manner except that no 
ian is used. Figs. 8 and 9 show details of 
its construction. In this case a rectangular 
liole is made in the psu^ULion that fits in the 
window. Screen is fastened over this hole 
and a box is built over the outside to keep 
out ruin. A sound-absorbing box with two 
baffles is built on the inside. Tlio openuig 
into the room is at the bottom of the box 
and is fitted with a hinged door, which is 
closed when the system is not in use, as is 
the deflector on the intake unit. The main 



puipose of this exhaust ventilator is to ab- 
soib sound. It is not necessary if you only 
wish to introduce fresh air into the room 
and sound absorption is not an object. 



IH3IDE VIEW OF INTAKE- UMir 



Wheelbarrow Ash Tray Is a Novel Addition to the Den 



A wheelbarrow built in 
miniaturo makes an un» 
usual ash tray for use at 
ypur card games. Or, if 
desired, it can be used as 
a tidbit tray. The wheel, 
handles and legs are made 
of maple, and the body 
consists of two pieces of 
sheet copper shaped as 
shown in the squared di- 
agi'aius and assembled 
with tiny copper rivets, 
A coat of clear lacquer 
will prevent tarnishing of 
the copper after it has 
been polished and the 
wooden parts can be 
waxed, varnished or 
stained to suit. — Fred 
Coffman^ Columbus, O. 
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Towel Rack in Clothes Locker 
Saves Space 




■ In order to save space and make it easy 
to remove clothes on a hanger from a small 
locker, one workman utilized a towel rack 
of the type having three or more pivoted 
arm^. The rack was screwed to the inside 
surface of the locker near the door so that 
the garment he desired could be moved 
outside of the locker by merely swinging 
the arm. It wlU, of course, be necessary to 
form hooks on the ends of the rack arms so 
that the hangers will not slip off the ends. 



Lathe Tool Rest Is Adjusted 
With Stepped Gauge 

To set a woodturning-lathe fjQoI rest 
quickly and accm-ately at the correct 
height for the work^ I use a little threc-stcp 

wooden gauge. 
The height of the 
lowest step is such 
that when the 
gauge is inserted 
under the rest 
support and the 
set screw loos- 
ened, the vertical 
sliding rod will 
contact the gauge 
and bring the top 
edge to the center line of the lathe* The 
middle step being y& in. higher than the 
first one, locates the rest Vs in, above the 
center line which is good practice for w ork 
of small and medium diameter. The third 




step is Vk in, higher than the first and sets 
the rest for larger work. In case the ver- 
tical support rod of the rest does not pro- 
ject at the lower end, a piece of steel rod 
may be used with the gauge to temporarily 
esetend the support rod. 

— W, C. Wilhite, Carlinville, lU. 



Slipping of Yardstick Avoided 
By Soaping Underside 

When using a 
yardstick or 
straightedge as a 
guide in cutting a 
large pane of 
glass, rub the un^ 
derslde surface 
with a cake of 
laundiy ^oap. This 
will help prevent 
slipping of the 
guide so that a straight score can be made 
with the glass cutter. Brown soap is best 
as it has a tendency to adhere to the glass 
better than other types. 




Tracing Wheel Aids in Caulking 
Seams of Leaky Boat 

If you have no special tool at hand when 
the seams of your boat need caulking, you 
will find that a dressmakers* tracing wheel 
will serve the purpose. A tracing wheel 
can be purchased at most drygoods stores. 
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Small Photo Printer of Plywood Is Easy to Make 
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Particularly suited to the needs of ama- 
tenr photographers who must do their 
work in small apartments or darkrooms, 
this printer is assembled almost entirely of 
plywood. It occupies only a small space 
and handles negatives up to S by 7 In. Fin- 
gertip control of the two printing lights is 
provided by a toggle switch mounted on 
the lamp box as shown, A spi'ing hinge on 
the handle keeps it in an upright jposition 
when adjusting negatives. Special care 
should be taken in cutting and lilting the 
parts^ especially those that make up the 
lamp box, to make sure there ai'e no light 
leaks at the joints. The exterior surface 
can be either stained or painted ^ 
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By Thomcis P. Lake 

\ ^OU don't have to pictures if nal- 

* Ural lighting ia Jn^d equate^ because 
flashbulbs make it possible to take those 
hard- to- get photos. Take for in.stance a 
scene such as the interior of a dark dugout. 
Fig. 1. The interior was lighted by a flash 
while Lhe outdoor background as seen 
through the opening was illuminated by 
sunlight. Other examples where flashbulbs 
are used to advantage are^ unusual day- 
time outdoor eflects, fast action photos, 
night scenes, interior studies and home 
poi'traitSp— all within scope of the average 
amateur photographer. Where persons are 
the subjects of phot^raphs as in po^t^aiL‘i^ 
flashbulb illumination has a distinct ad- 
vantage over photoflood lamps, because the 
focusing and an angement, which are more 
or less tiring to the subject^ can be done 
under ordinary lights. 

There are two methods of taking flash 
pictures. Pirgt comes the open- flash meth- 
od, in which the bulb is flashed while the 
camera shutter is kept open. Then there is. 
the synchronized -flash method in w'hich 
lhe shutter is automaUcally opened only e 
portion of the duration of the flash. The 
first method ig limited to situations w^here 
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about second is fast enough to stop luci- 
tinn^ and whffjre there is so lillle natural 
light that a "bulb” [hand-opened) expo- 
sLit e will not overexpose the film. TJie seC" 
ond method can be used in daylight as the 
exposure is limited only by the available 
shutter speeds of tl^ic camera, 

EquipTnent needed for open- flash photos 
includes film having a fast panchromatic 
emulsion because of the high red content 
of flasl^bulb light, i\ tripod or other suitable 
rest for the camera, a hand flashgun or a 
socket with a switch and 
reflector to be u,scd in the 
regular house circuit, and 
a few flashbulbs. The 
camera shutter must be 
capable of being set for 
eitiior "bulb"' or "time” 
exposu res, F or portraits 
as in Fig« 2, it is best prac- 
tice to Use two flashbulbs 
set in the positions indi- 
cated in Fig. 3, as this ar- 
rangement will produce 
some shadow effects that 
are far more pleasing 
than results obtained by 
using only one flashbulb 
near the camera, whici^ 
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produces flat lighting. Pose the subject 
comfortably so that it will be easy to avoid 
motion for a few seconds. Place the cam- 
era on a tripod or other rest and compose 
the picture to get the best arrangementj 
holding a bright light such as a flexible 
desk light in the position the flashbulb will 
occupy, ft need not be held near the cam- 
era but can be placed to obtain such inter- 
esting light and shadow pictures as the 
fireplace lighting eflEect in Pig, 9. TWo 
flashbulbs on the same scene will produce 
a picture hke that shown in Fig, 10. Simi- 
larly* two bulbs were used also in taking 
Pig. 4p their position being indicated in Fig. 
5, When taking pictures like these it is 
often a great help to place a sheet of white 
cardboard outside of the camera range go 
that it win reflect some light into the deep 
shadowSp which prevents them from be- 



coming too black. However^ for 
youf first pictuies it is advisable 
to follow the simple procedure of 
holding the bulb a little above and 
to either iside of the camera. Care^ 
fuUy measure the distance from 
the subject to the flashbulb, from 
which you can determine the 
proper sE?ttiug for the lens dia- 
phragm. AU makers of flashbulbs 
furnish accurate tables for this 
purpose, which are available 
where the flashbulbs are pur- 
chased. After setting the dia- 
phj-agm,, measure the distance 
from the subject to the film (back 
of camera b ™d set the focus ac- 
cordingly. Then take a flashbulb 
and insert it into the flashgun* 
which may be an ordinary flash- 
light case adapted to hold medi- 
um-base bulbs and equipped with 
a suitable reflector. Turn off or 
reduce the lights in the room to 
avoid exposure from these 
sources, and when ready, make 
the exjjOsure by first opening the 
iihutt.ei% flushing the bulb and then 
closing the shutter, A variation of 
the open -flash method is a combi- 
nation of time exposure with a 
flash. In this ease the normal light 
makes its impression on the nega- 
tive during the time exposure* 
while the light of the flashbulb* 
usually directed on some object 
not receiving enough Hght from 
the normal sources^ is superim- 
posed at any time during the time exposure. 

Flashbulbs require only a few volts to 
ignite but in this connection it should be 
remembered that low-voltage currents 
drop when run through long lengths of 
vrire. When the bulb must be flashed from 
a position that makes it necessary to use a 
length of wire 20 ft. or longer, it is advis- 
able to use fresh diy cells and to increase 
the voltage by adding another cell — a 3-cell 
flashgun. Many photographers use regular 
household current to flash their bulbs^ us- 
ing a pushbutton switch on an ordinary 
extension cord. 

Synchronized flash pictures are possible 
by the development of flashguns that trip 
the camera shutter when set for a high 
speed, so that it is opened and closed at the 
peak of the flash. They consist of a bat- 
tery case, which is usually fitted with a 
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for the and a re- 

flectoiv Eind rt swUch connected so 
that it opens the CEiJtieia shutter 
either hy a mechanical or an elec- 
IromasinetLL- trip. If you are going 
lo purchase a flash syncki-onizei% 
any good dealer will he able to 
I'ecommend the type best suited 
for your cameran Pictures may be 
taken with a synchroniser in much 
the same way that tliey are taken 
wUh a liand flashgun^ with the 
exception that the short expo- 
sures eliminate tlie need of a tj h 
pod. Synchronised flash is used 
where you want to ^'frecze^* action 



as illustrated in Figs, 6, 7 and 8, In these 
cases the exposures were of exceedingly 
short duration. Notice how a synchronized 



flash at high shutter speed^ caught the 
thrilling basketball play in Fig. 6, where 
one player is entirely off the floor* 




Guide Print Near Developer Tray Aids in Judging Tones 



Difficulty encountered by most amateur 
photographers in judging, by the light 
from a safelamp, when a print has been 
developed sufficiently, can be overcome by 
the use of a guide print set up near the 
developing tray. Make a good glossy print, 
developing it for a full range of tones, and 
sciueegee it to a piece of glass. Place the 
glass so it will receive tlie same illumin-a- 
tion from the safelamp as a print in the 
tray. Full development of prints is assured 
by comparing them with the guide print 
until the same depth of grays is secured. 

“Kenneth Murray, Colon^ Mich. 
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priAing 



eotL^iiierable Sipace in the lid of 
case like the one shown^ which 
o&ed to store several accessories, 

are held in place by strips of black 

elastic, fitted, with grommets and screwed 



Waxed Reel of Developing Tank 
Makes Film Loading 

Before you load - 

if 

jiun in. yuur uij- 

veloping tank, 
wax the grooves 
in the reel. To do 
this, roll a piece of 
waxed paper like 
a bread wrapper 
into a convenient 

run it around the grooves of the 

lien the film will slide in with sur^ 

ease without catching or buckling. 
Thigpen, East Falls Church, Va. 



Space in Camera' Case Lid Used 
To Store Accessories 



to the inside of the lid. Of course, the ac- 
cessories are aiTanged so they will not in- 
-terfere with the contents of the case when 
the lid is closed. 

— W. C. McHenry, Washington, D. C. 



Build 'Talcon” — 18-Ft* Runabout or Cruiser 




Set of 
Ten Pla ns 
Available 
tor $2.50 



This ilnekr roomy, modem cnafl rnTOrporatii 
fhe lotoit de velapmentl hii laaal canitrEjicljonr 
and th( mtihod of by lying frllmlnalet many 
Iroublitomd- problems Ihol contronl the over* 
oge novke. It it powered by cm inboard ma- 
lor (5 to 20 hp.); mokss a s^psed of 17 m.p.h. 
wHh □ 20 hp. motor; leali eighi pastengeraj 
hai a 44-m. beam, o 12-in. drafl ond a letal 
depth of 42 incKei. 

ComtructkiiFi wai completely deitrtbed in 
the April to and mciudlng September, 1941, 
iii.ue« of Popular Mechanic! MagaEine- Th «*4 
orlidet thow and tall how to build it p$ o 
rvnoboyt ond haw to odd a fobm. If you do 
not have copies of these liiuai, itiey con be 
obtained for 25 cenli eoch or the set of tlx 
for $1.50. Order the plant by homber— No«. 
1070- to 1079 IncL These give summary pf 
l^rpcadpre <md the mpterial \hf. Both p^en3 
O pd boek it toes tent poelpoid for $4.00 oiod 
<Qn be returned If you are not fully satisfied. 



“BKIFPER'^''— lilS Iv Itlii H-£L 0^LbQaLn| nmeboat 
[»Ti bq built for to *4D. 54-lD. beam. W«f|hl 
about 3^5 Iba. CT&irrLH. live ti^ufiicimrs. Puwered by 
4 \Q uutbqiird. S printa II. 5t. 

"ROAVEIt"— 115 tq mz Outbgard Cfitfin cmiHr. 19 ft, 
]oiw, >54 in. beam. Requfsrtd Dact»erd knuE^ to 

3A hp, of prints 11,^. 

U-rt, FAHH.T KVNABOUT— IM le M5i 
Fevered by IJ la 22 h.p, □ulboti.rE^ or LLifbt Inbaa^d 
oKitur. Bcem SV In. Set nt alx pHob 11.54. 

"AHBOWHEAD' 9L4K>F— -gU mi A lB£C and able 

ullbfMt thui end CR;n be buJit by uveraaE 

crafLaiuan at rtbbed Hull is CAoutructed over Tonn. 
Owir-ei] leneiti is 31 tt... be^ni 5 It, U in. Accom- 
modate up [a l-Qi nertora,. about T5i0 ]lie. Set 

od a print^ fs,ea. 



“BE.4 MVOER"-— UghlvcKht HllboaL Lepeth 
9^.2 ££■ Beub. I fb. Detk, battom jind sjdra are 5/1-9- 
kn. pl^ywDPd. Just tbo thins :t«]r fmall ]akea. 15e. 
13-FT. RDWBCkAT — 541: FlaE bdttdtrl,. p]] jjrurpogc:, 
Heavy trpiupni prnvIdMl to carry outUoard motor. 
COi'aied forward djeck- Hks Cbne seni^, ±ac. 

iB-rt, irriLif? rowboat— T rrs Tiat bottoM, four 

ietU. Vtfy aturflv design. PJnc fw boat rental 

Put:pw 9 un fmakl Idtra. Z5o, 

CA>4TAa-ODVEnED KATAK~a2S muA Uabt frOcna- 
-K-ork cgvcrrd. FtCti cauvaa. IT ft. m leugtti and woEitu 
nboot IQ IhiF. O^e-oiani eJsc, Tne prints 
ia*FT. CANOE— 91 ] and ill: Cabadlati tfpe. Hb± oedar 
planklna ouv^rrd with canvas. Steady on vater and 
eaty to paddle. 3^^1s_ beaoi, K'e^tbt TO ta 89 11». Two 
PLd.Q3 E4c. 



Address Plau Service, Popular Mechanics Magazine^ 2W E. Ontario St.^ Chicago^ HI. 
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OnC'Man Telescoping 
Antenna Mast 

siTYipUiied fomi of the popular 
* homemade telescoping antenna mast is 
inexpensive and 09sy to build. It has the 
advantage of one-man operation, easily 
extends to a lieight of 32 feet, and, when 
lowered the top pulley can be reached with 
a 16- ft. ladder. 

The main mast consists of a hollotv 
square box, a cross section of which is 
shown in Fig. 1. This is made of four 
straight IS- foot lengths of by 3%-in, 
pine. Give the Inside surfaces of the 
boards a coat of paint and use 2 -in. gal- 
vanized nails spaced about 4 in. apart. 
When Completed give the outside two or 
three coats of paint. 

Bolt the strap pulley close to the top end 
of the box so that the pulley comes above 
the top as indicated in Fig, 3. The strap - 
! iron mast w'ithe, detailed in Fig. 1-A, has 
three eyes welded in for guy wire.';, and is 
bolted around the puUey strap. The top 
mast member consists of an 18- foot length 
of cleai- spruce in. square. Give this 
2 or 3 coals of paint and fasten e smaller 
3-cye mast withe to the top end, and a lial- 
yaid pulley to one of the eyes. Bore a hole 
through the stick a few uiches from the 
bottom for fastening the end of the small 
steel rope as indicated in Fig, 2; also run a 
bolt through the main mast for the bottom 
of Uie top mast to re.s.t on. The guy wires 
are anchored 10 ft, out from base of mast. 
See Fig, 3 for complete installation details. 
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By Alfred Crossley 

T I ERE is a general- purpose ten-wiitt 
^ ^ power amplifier system th^l is com- 
pletely pQvtable as it is independent of 
power lines for operation. However^ when 
not I'equirecl fur use in the field, it is an 
excellent performer indoors on the l egular 
110“VoH 60-cyde line. Sitnplicity of con- 
struction, ease of operation ^ and low cost 
consistejit with good i-esults, are points 
that hove been v'ell considei^ed in the de- 
sign of this flexible sound system. Nu- 
mei'ous outdoor applications will present 
themselves to the builder as 10 watts of 
audio |>ower, free from distortion, avail- 
able from a compact portable unit that can 
be placed in service inslanlly by merely 
clipping a short cable from a built-in vi- 
brator power unit to an ordinary 6- volt 
storage battery^ has many possibilities. 
The school coach will find it useful in di- 
recting fnotbEil! practice and other field 
and track activities. Salesmen, auction- 
eers^ nuisicians, puliUcal speakers, camp 
Instructors and entertainers all find a bat- 
tery-operated system of this type very 
useful. Indoors^ on power line operation^ 
serves in small ouditoriums for audi- 
of from <5(10 to 700 persons. Ideal for 
amplifying stringed instruments^ record 
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SOUND SYSTEM 



WORKS FROM 6-VOLT 
STORAGE BATTERY OR 
1 lO-VOLT A.C. LINE 



pkytrs, radio tuners and sound olTects for 
home mo VIES and amateur theatricals. 

The 5- tube high-quality S- stage ampD- 
fier has a phase inverter and a modern 
push-pull output stage. This unit is assem- 
bled on the melal base detailed in Fig, 1^ 
and a complete pictorial wiring diagram is 
given in Fig. 2, Every connection below 
and above the base is clearly indicated in 
Fig. 2; and the schematic circuit diagram 
appears in Fig. 3. The power transformer 
and filter choke are Stancor products. A 
Mallory- Yaxley No. SP033764 type RL 
3-pole double-throw switch serves to 
change quickly fi'om lit)- volt a.C. line to 
6- volt vibrator battery operation; see Fig. 
2 and photos D and E. 

An “Electro” model S,P,2f500 synchro- 
power vibrator power supply unit fur- 
nLshes the requiied fdamenl and plate 

(Continued to poga 
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Capacity Bridge Costs About One Dollar to Build 







Fjg.2 



MTToti 



CCar>linLPid to 1^4) 



NT.. 



la 
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i 



you Can measure tile capacity of 
those fixed Condensers of unknown 
value that you have in your junk box and 
put them to work in your next receiver* 
Only a few radio parts ai'C required for this 
simple instrument which is based on the 
well-kno^^'n bridge circuit, using the 60- 
cycle a.c. house voltage for a signal source. 

Capacities from .0605 mfd. to .5 mfd. of 
both the tubular paper and molded mica 
condensers may be measured within an 
accuracy of 20 percent. The 1^-watt fixed 
resistors and .5 mfd. paper tubular con- 
denser are the usual inexpensive type ob- 
tainable at any radio supply house. Great- 
er accuracy may be obtained by using 
closer tolerance resistors and condenser; 
howeverp for other than laboratory usOp 
greater accuracy is not necessary. The 
range selector switch may be any small 
single gang, 3-contact rotary switch. The 
potentiometer used in the original model 
is an I-R,C. type WlO+000; however, any 
good lOjOflO-Hohm wire- wound variable re- 
sistor may be employed if it has uniform 
resistance, without taper. Two insulated 
type phone- tip jacks, a volume control 
plate marked 0 to 10, and 2 pointer knobs 
complete the radio parts required. 

All parts are mounted on the sheet metal 
panel as shown in the simplified wiring dia- 
gram, Fig. 2, and photo B. The instrument 
is housed in a small wood or BakeUte case 
3% by 2^A by 1%^ in. A schematic circuit 
diagram is given in Fig- 1. Use spaghetti sleeving on the 
resistor and condenser leads to prevent shorts. 

The range switch dial was cut from a calling card and is 
fastened under the nut that holds the 3-point switch. Mark 
the dial at the three multiplier positions shown in Fig, 2; 
reverse sequence for top view as in photo A, In operation, 
connect the test clips to the leads of the 
condenser to be measured, plug in the 
phones and insert line plug in an a.c. 
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RADIO 



{'A) l>Aiigiii«d f<or cElh^r d^ilc^ wnl| or in- 
9 trufn«nt-pm\el mourttfrrhg^ thi« iturdy ond 
P.M. hondles up to 5 

watttn Spsflch reproduct^Qfi ti cle^r qnd 
cfisp, aver-riding high noife IflYsli. 

The daikrw<all lypc ai endosed and prcs- 
vlded with ijJt aditPitmont and base 



i &} SubfI'i'lution r e i i s- lo f 
teller eosMy ipode with a 
iingEa 50-wott 100^000- 
ohm wire^waund r«aiitor 
dfiemhi«H on a wood 
baseboard wilh contact 
ilider. Serves for dater- 
mming ihe corr«cl ra&i|far 
volue to employ 1n ony 
rodio cFrcijEl. P/o^klin^ a 
temporary $ob$trKi1e Tor 
vorlous resfitanCfl volues 
under operoting condi^ 
iioni. (C) Inexpensive 
WH^_jjMjer is aceurotefy 
,<tfTlbraied Tor afl amateur 
bandi from 10 to T60 me- 
teri. Nai band iwlfcb 



fE) Compact and *a*ily partoble^ ihfl <J) 
baltary-operoted broatfaflUs b^d tjg - 
na I ng jg tpr^ t- 1 and 2 IflH 

ore eipecFally useful for 1 rouB 1 e~ih 4 of- IHv 
ing m automotive roegivers. Unit Fig. 1 
ii 6!A- by Iji. iquare and weigh £ Iq^ 
41^ pounds with batteries. Unit 2 is a 
packat VQrrety multivrbrolor typa 

{F) Si-mpli folded ultrohigK 

frequency antanna cul for 
21^ metij- operaTion. Haovy 
bore copper wire^ or copper tubing 
imatl diamolerp it bent info a 
daubit hoirpin la that the ends 
mcel ocros* o 2^in. spacei 3-in. por- 
cgJoin stand -off insu-lators lupporl 
this on the top of ihe 'X'' Space 
faeder wires 2 in. oporr Ond fasten 
wNh itond^oif Insuialori and 3-fiv 
sprendgTs. {G) Cardboard boj^^ds 
llj^Ad with tin foil moke gec^'^tub' 
stilufes for oluminum co^K^shields. 

Oround foil to metot’chosaji 



h|H. BPASS .COMT^-: 

n - -. -. Cl iiSeft 



3L1DEP 



STIfF CDPPt^i 
YVlEt "■ ; 

Ot S?V^LL 
COPIPtR . • 

TU&INJ0 

CdT PBfS 2^ METEt^ 



FlFL[?El?S 



glAMD-^FF 

lKSUxflT(M5 






‘^■chos 

(P) Nan-ipillable 2-wolt st^^pdge baPtery 
powert Hiii porlable^^^C^necta^Jik-octfr 
line the batlery ii ro^^f^rged during oper- 
ation. (H) Aut-[^atic line-voltog« regulator 
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;:< I Qi^^bbom 

X A -' MU 

LLntKT LUPfUi 
■J&1WT5 ^^TTH ALUr-iH^Jh ^AlKT 




. iP .( 7 - OLc.it^ < 2 > 

Five-Tube Superheteroclyne 





\ Eight inches in diameter, and covered 
^ ^with horsehide, this replica of a baseball 
,^ouses a S-tube receiver with dynamic 
Speaker and built-in antenna. Mounted on 
i '^r^akelite base with bright metal trimj op- 
f grates on 110- volt a-C. or d.c. line supply, 

^ 

^ Radio Compass and Receiver 

This compact 
radio compass 
provides small 
boat owners with 
a means for taking 
accurate bearingSi 
and facilities for 
the reception of 
broadcast enter- 
tainment, It also 
includes the 1200- 
3000 kc- marine 

band. AccuTate 



Cl 







hull indications are provided both visually, 
by a tuning eye and aurally by headphones. 
Operates on &-volt storage battery. 

Three-B^d Aviation Portable 



Bringing complete radio intelligence 
within the reach of all who fly, this port- 
able receiver features an extra band for 
airways communicationp a.c.-d.c. and dry 
cell operationj and a built-in interphone 
system for intercommunication between 
cockpits. In addition to a built-in loop an- 
tenna for use on the ground^ it also pro- 
vides a special plug-in connection for us- 
ing an external antenna on board aircraft, 
as well as a grourfd connection. Ttirdng 
range provides complete coverage on aero- 
nautical and broadcast frequencies. Photo 
shows ^^ike'^ and headphones plugged in. 




filueprintt cavtfing iiimplifi.i!d radki conKtru-rlien ar- 
in Ihii and pail Kuuei ar« availably 25c 
• eacK„ Mcm^ popular l4Mtd circuili lo chaaf4 from. 
Origlnol d^talUd parti \[$H with noiinei O# »llppiy 
Eayrcv$, con be cbloinird ho-m Popular Mochcnitl 
Rodio Dtporlmant upon rteceipl of potloge. 



NEXT MONTH— Eranomy Special for Beginners. Although only a handful 
of inexpensive radio parts are required to build this simple ^^breadboard" type re- 
ceiver, it is a real distance getter- It employs a single tube that operates directly off 
your power line; B -battery requirements are taken care of with a 27c “C” battery- 
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SHOP NOTES 







SAW-SANDER UNITiU 



lahJei 



By CARL W. BERTSCH 



'^HIS combination workshop unit fca- 
^ tures an 8-in. saw having a 30 by 3fi in. 
table that tilts 45 degrees, Fig: a swing- 

ing saw mandrel, and a dlrect^drive disk 
Sander. A 1^-hp. motor operates both ma- 
chines ns shown in Fig. 2. 

Construction begins with the $tand. 
From Pig. 7 you can see clearly how it is 
put together with 14-in. carriage bolts. All 
stock measures 2 by 3 in., and note that th-e 
upper ends of the legs are notched for rig- 
idity. The position of the two-piece front 
and real' trunnion supports can be marked 
at this time, and the holes drilled, but it ia 



best not to bolt them to the stand until 
after the complete trunnion assembly has 
been attached- The saw hinge support, de- 
tailed in Fig. 5, is set 4% in. in from the 
end of the rails between which it is bolted. 
Now for the trunnions and their slides. 
Make these of %~in. birch or maple and 
take pains in laying them out from the pat- 
tern given in Fig. 3, The concave edge of 
the slide must make a perfect rubbing fit 
with the trunnion, and the curved bolt slot 
should equal the cui^ve of the trunnion so 
that the latter will not bind. To the back 
side of each trunnion and its slide, guides 
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Whil* hordw^dd tuch birch or oak moko* fho 
bast i-landp cemm-ffo fir Or while pino will do. ftoth 
tido l^ilf ihould bm nOlchod ol onco fo oiiuro idan- 
ticdl ipDcihg of ibo raili. Th« fabit cnn be 

of Hilid maple, or »implifl«il by u*ing a i^Kjrwood 
poneL An &-in. blade givet moKPinum Cirt of in. 



of hard-pressed board are fitted as 

sho^vn in Fig, 6. These are cut as indicated 
to overhang the edge of the trunnions 1 in.^ 
forrrtLrig a lip which overlaps the slide. Use 
fiat“head screws for attaching the guides^, 
countersinking the heads flush with the 
surface* The trunnion- bolt holes through 
the supports are bored in. down from 
the top. In locating the holes for bolting 
the slides to the trunnion supports^ place 
the trunnion on its bolt and then with a 
thin cardboard shim between the slide and 
the support, center the slide beneath it and 
clamp the latter temporarily to the sup- 
port, When you have the slide adjusted so 
that the trunnion works smoothly, drill 
four holes through both pieces for y 4 "in, 
bolts, A semi-hard brass strap attached to 
the edge of each slide to bear against the 
edge of the trunnion (see side view Fig+ 8) 
takes up the thrust of the table when tilted. 
In place of the cardboard^ thin washers are 
used on the bolts to provide the necessary 
clearance. 

Fig. 3 gives a general idea of how the 
blade is raised and lowered. Essentially, it 
consists of a swinging mandrel which is 
elevated by a lug travehng 
on a vertical spindle, Fig* 
10 shows how the block is 
made up of two pieces of 
oak which are recessed to 
house the tenoned ends of 
a turned lug. Dimensions 
for the block and the lug 
are given in Fig. 11. The 
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latter should move 
freely in the routed 
opening with very little 
side playr Standard! 
bronze- b uahod pillow 
blocks set end to end 
serve as a bearing for 
the saw mandrel and as 
B hanger for pivoting 
the block between tho 
arms of the saw hinge support. See Figs. 5 
and 7. The exact position for mounting the 
pillow blocks is given in Fig, 11, To align 
each pair of blocks it may be necessary to 
shim them with thin pieces of metal. Fig. 4 
details the saw mandrel which can be made 
by threading the end of a length of stand- 
ard steel shofling and fitting it with a 
flange. Collars are used on the mandrel at 
each end of the bearing. The mandrel 
block must swing without side play and 
for this rEfason the holes in one of the flat- 
iron arms of the hinge support should l>e 
slotted to permit adjustment. The verUcal 
spindle passing through the lug is turned 
down at the upper end to engage a hole in 
en L -shape bracket attached lo Ihe trun- 
nion support^ while at the bottom it is held 
by a pillow block which is fastened to a 
cross rail. See side view in Fig. 8. By 
means of steel miter gears the shaft is ex- 
tended through a second pillow block to 
the front of the stand and fitted wUh a 
handwheel which can be made from a small 
sanding disk, A simple arrangement for 
locking the shaft is shown in Pig. 9. Now 
for the table and fence. The former is built 
up of randon^ widths of maplCp using dow- 
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eLs iind glue. The blade opening 
is cut to the size given in Fig, 15 
and is fitted with cleats to support 
a metal insert plate. After this, % 
by 3.4 ..in, gi-ooves are cut in the 
surface on each side of the blade 
opening to accommodate a stand- 
ard miter gauge and then cleats 
are screw ed to the underside as in 
Fig. 13. The underside of the table 
above the 2 -in, mandrel pulley 
must be recessed to clear the lat- 
ter when the blade is raised to its 
maximum height. The table is at- 
tached to each trunnion with three 
flat-head screws, aligning the 
grooves so that they are parallel 
with the saw blade. The T-square 
fence is undercut to ride the table 
at three points. Figs. 12 and 14 
show how bolts and wmgnuls are 
fitted at the front and rear to 
clamp it in position. With a 
T-bevel set at known angles^ the 
scale on the front tniiuiion can be 
marked for degrees by holding the 
bevel in contact with the table 
and tl^e blade. A lock pin fitted 
through the front trunnion per- 
mits the table to be returned 
quickly to a horizontal position 
without need for checking the an- 
gle each tame. 

The framework of the sandcr 
and its tilting table, which is prac- 
tically the same as the saw, is de- 
tailed in Figs. 16 to 
19. Fig. 17 shows 
how the motor is 
mounted on a 
standard motor 
rail and fitted with 
a shelf on which to 
set ’when it is not 
belted to the saw. 
A 4-in. pulley on 
a 1J50 r.p.m, mo- 
tor drives the saw 
at correct speed. 

Three or four 
coats of clear lac- 
quer or shellac 
will give the tables 
a smooth surface. 
Rub each coat 
lightly with No* 
S -0 sandpaper and 
finish with was. 
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Centering Work in an Independent Lathe Chuck 



Micrometer collars on the cross- feed 
sci'ew of a machine lathe can be used as an 
aid to center work in a four-jaw chuck. To 
do thi^^ first center the jaws on the wwk 
as nearly as possible by watching the rela- 
tion of the jaws to the circles cut in the 
face of the chuck body. After this has been 
dqnoj the amount that the work is off cen- 
ter can be seen by rotating the chuck with 
your hand. This off-center condition can 
be corrected somewhat further by loosen- 
ing the screw holding the work away from 
center and tightening the opposing screw. 
To finish centering the work accurately a 
tool holder is reversed in the tool post so 
that the smooth end can be brought up 
against the ivork by means of the cross- 
feed screw^ Before doing this, however, 
the chuck must be turned so that one pair 
of jaws is horizontal. Now^ note the read- 
ing on the scaled Dollar qf the cross-' feed 
screwj then back off the tool and take an- 
other reading with the chuck turned ex- 
actly one half revolution. The difference 
between the two readings is twice the 
amount that the work is off center. The 
chuck jaws can be adjusted tq bring the 
work to center, as an accurate check of the 
movement can be made by readings taken 
from the cross-feed $crew movement. 
When the work is centered in one direction, 
repeat the operation with the other pair of 
jaws. — John M. Avery, Holley* N. Y. 



Instead of setting his paste bucket on the 
floor where he has to stoop to reach it, one 
paper hanger places it in an inverted pail 
that has the bottom removed. The bucket 
wedges in the bottom opening of the pail 
so that the two may be carried as a unit. 



Flypaper Stapled to Cardboard 
Is Moved About Easily 

Tq keep sheets 
of flypaper from 
being blown about 
and to make them 
easy to move 
around^ a grqcer 
clips thorn to lids of 
cardboard boxes 
with paper staples. 



Bottomless Pail Raises Paste Bucket for Paper Hanger 
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Basket Held Under Grain. Spout 
By One Hand When Filling 




The difHculty of holding a large basket 
under a grain spout and operating the 
shutoff slide can be overcome by attaching 
a hook and strap to the spout as shown. 
The hook supports one side of the basket, 
leaving one of the workman’s hands free 
to operate the slide. 



One Man Crosscut Saw Started 
With Aid of Iron Pin 

A woodsman who works alone with a 
one-man crosscut saw solves the problem 
of starting the saw to fell a tree by using 




an iron pin as indicated. This is driven 
into ihe tree horizontally at the point 
where the saw is to be started. In this way, 
it serves as a rest for the back of the saw 
which then can be started true with ease, 
— Chaides H. Carr, Youngstown, Pa. 



Horseshoe Paper Weights Permit 
Removal of One Sheet 

In print shops 
and other places 
whore paper 
sheets are often 
kept in stackst 
horseshoes make 
good weights to 
keep the papers 
from blowing 
abouL If the 
shoes are placed on the stacks with the 
calks projecting over the edges as shown, 
one or more sheets can be removed with* 
out the weights being dislodged. 



Pencil Erasers Provide Cushions 
For Test Tubes on Rack 

To avoid the 
possibility of 
b r 0 a k i n g test 
tubes when drop- 
ping them over 
pegs for storage, 
use cheap lead 
pencils for pegs. 
The erasers of the 
pencils provide 
cushions on which 
the tubes drop. 



Sack Held Open With One Hand 
While Sweeping W orkbench 

Nailed to the 
underside of a 
workbench, two 
empty thread 
spools will help 
you hold a sack 
open to receive 
dust and shavings 
while cleaning the 
bench. In this way, 
only one hand is required to hold the sack, 
leaving the other one fi'cc to use the brush. 
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Drop Front of Cabinet Forms a Drawing Table 
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Craftsmen find that this handy 

wall cahmet keeps T-square^ triaiigbsj j 
drawing instruments and paper all to- 
gelher for iiiislaiit Uise. The front, which is 
hinged along the bottom edge drops down 
and becomes a drawing table that can be 
adjusted to any convenient angle by meaiis 
nf telescoping legs. These arc liingcd to 
the outside nf the fi'ont at the top. They 
hang flush against it when the front is 
closed and ai'e supported on two small 
blocks when it is dropped. The cabinet is 
made of ^2 or %-in. plyw*ood, e>ccept the 
sides, shelf and the cleats inside the fi’ont. 
Window -sash locks located at the top are 
used to hold the front closed^ while pins 
set in the edge of the sides, near the top, 
fit into ferrules pressed in the front to keep 
the latter in alignment when closed. A 
drawing board is screwed to the inside of 
the fronts the shelf being set back to pro- 
vide space for it when the cabinet ig closed. 



Changing a Typewriter Ribbon 

To avoid soiled fingers when changing 
lypewi iter ribbons^ slip on a couple of old 
rubber finger cots, which are commonly 
used to thumb through a stack of paper. 
They keep the fingers clean and provide 
a hotter grip on the ribbon. 



Rubber Ball Pads Small Plane 
For Comfortable Hand Grip 



HtSLL&w Slit along one 

side to slip over 
the iron of a small 
plane as shown, a 
hollow rubber ball 
provides a com- 
fortable pad for 
the palm. A 
sponge-rubber ball can bo used for the 
same purpose, and wijl provide a firmer 
grip than Uiat produced by a hollow ball. 
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Large ene enables covering surfaces 
seven times as fast as with a brush. 
Small one is adjiislable fur narrow 
wicUhs, hne lines and delicate shading 

By Alexander Maxwell 

/^F THESE two spray guns designed to 
handle all of your paint jobs> the in^ 
jector type, Fig. 1, is best for small work 
or delicate application of paintp while the 
syphon type^ Pig. is used for covering 
large areas quickly as it lays a coat of 
paint as fast as a man can swing his arm. 
With the injector type, as little as a single 
spoonful of paint can be handled at a time 
for coloring the ’wheels and trucks of a 
model railroad coach^ for tinting bric-a- 
braCj touching up scuffed woodwork^ lay- 
ing in backgrounds and shading showcard 
work, besides many other jobs of daily 
occurrence. However, a larger paint con- 
lainer is needed for the syphon- lype gun; 
this is a glass jar that screws into a Ud at- 
tached to the gun. A spray gun works on 
the principle of an air blast creating a vac- 
uum to draw in ^ supply of paint which is 
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tlA, 






GUNS hiindlc uoufc ijuilnt 



mLx^ with the air sti-eam and blown out 
in the form of a fine mist. SmuU ehaiiKeii in 
adjustment will give wide vartalSons in 
performance- it frec^uently takes consid- 
erable experimenting to get correct atom- 
izing with a given aii' pressure and density 
of paint. The syphon gun ahvay.s works 
best when there is a slight pressure in 
the jar. The hd must fit aii tight^ and the 
packing nut must not leak. To get pres- 
sure in the jar, hold your finger over the 
nozzle and pull the trig- 
ger momentarily. Air %vill 
bubble up through the 
pamt in the jar, and upon 
testing it will be found 
that the paint sprays far- 
ther and finer than other- 
wise. If the pressure goes 
dowTi before the jar is 
emptyj repeat but be 
careful not to build up 
too much pressure, or the 
jar may break. The in- 
jector works on the same 
principle^ only gravity 
pulls with the vacuum in- 
stead of against it. Even 
sOj it is always advisable 
to dilute paint with thin- 
ner before using it. Thfnnerl paint breaks 
up into finer mist and is loss inclined to 
"bounce” when it strikes a surface. Al- 
ways clean your gun when you have fin- 
ished using it for the day. Take it apart 
and dip in varnish remover. The guns 
shown and described in this article arc de- 
signed to come apart easily and t|uickly. 
After cleaning in vai'nish remove rinse 
the parts in warm w^ater, and when dry, 
reassemble. When removing the needle 
from the syphon gun always unscrew the 
enlire sleeve gland. Disturbing the pack- 
ing means extra work. 

In making the parts for these guns the 
machine work is done within dose limits 
so that the parts will fit pci fcctly. IVtiile 
the injector gun. Figs. 1 to 7 Inclusive, lias 
more parts than the syphon gun, its con- 
struction is much simpler as there is lio 
needle^, no packing gland, and only one 
joint which must fit perfectly, Ako,, it is 
easier to operate as there arc no critical 
adjustments which must be mastered fiist. 
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The nozzle, Pig. 6, Eind the air jet. Fig, 2, 
are both ground to fit. Silicon- carbide 
dust mixed in oil is used for this pur- 
pose and work is done carefully. A good 
job makes it possible to spray paint 
in a line so fine that you can write your 
name on the wall. Stock rod and tubing 
are used as far as possible and most of 
the machine w^ork consists of threading 
one piece into another, which in most 
cases is done on the lathe. The paint 
cup is a matter of personal preference. 
It may be large or small, open or dosed, 
a glass jar or a metal cone. Production 
w^orkers, w^ho use their guns aU day 
long and frequently change from one 
color to another pi“efer a metal cone be- 
cause it is easy to empty and i efiU, 

To get perfect and delicate control^ a 
ti-vo-finger trigger is used. Fig. 4. The 
air jet requires a movement of 
Vh: in.^ and a cam-and-levei' ar- 
rangement, Figs. 3, 4 and 5, 
steps this up to in. at the end 
of the trigger, making possible 
a vernier adjustment of the 
spray. The pistol grip is an- 
other matter of personal pref- 
erence. The size and shape 
should conform to the hand of 
the User. The hand should 
close around the grip naturally 
with the butt nestled in the 
palm. To get a good fit, a num- 
ber of handles are cut from 
softwood, after which the most 
satisfactory one is duplicated 
in hardwood. 

On the syphon gun. Figs. 8 to 
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16 inclusive, the spray head. Fig. % is 
turned first. All other parts are fitted onto 
it. Securel^r mounted in a four-jaw chuck, 
the head ig turned to size, bored and coun- 
terbored, then threaded as m pig. 10, Small 
and deep internal threading is done best 
with a hand tap used while the work is 
mounted in the lathe as in Fig. but the 
external and larger internal threads are 
cut cm the lathe as at the right of Fig. 14. 
A well cut thread can be made airtight. 
The secret is to take a vei*y thin shaving 
toward the last^ and when the two parts 
will just barely mesh, apply oil and “coax” 
them together to remove the burrs and 
high spots until the threads slide like vel- 
vet. When using machine tools in combi- 
nation with taps and dies always make 
sure that both have the same cutting angle. 
Pi'ofessional spray-gun makers grind spe- 
cial tods for their work, four of which are 
shown in Fig, 14. An attractive type of 
knurling is possible without a knurling 
tool. With the threading toolj a series of 
V-grooves ■'Jit* in. apart are cut in the cap, 
after which the tool is turned 90 degrees 
in the holder^ the indexing gauge locked, 
and the shai'p point plowed across the 
grooves like a shaper. As only light cuts 
can be made in this way, the carriage may 
have to be advanced five or six times to 
make the cut as deep as the V- grooves. 
With sixty index divisions, the perimeter 
is divided into sixty neat and sharp- edged 
rows of squares. 



Parts to be united permanently are sol- 
dci'ed. Alloy solder and an electric arc 
soldering outfit used as shovm in Fig. 16^ 
will give quick, neat and permanent joints. 
All details of construction and assembling 
can be obtained from Figs. 9, 12, 13 and 15. 
A wooden grip. Fig. 13^ is easy on the 
hands, and if well waxed allows paint to 
be removed fix^m it without difficulty. The 
trigger is assembled and fastened perma- 
nently in place. When the gun is disman- 
tled for cleaning, the handle is removed 
and the needle is simply withdrawm until 
the point is dear. On a large job it is ad- 
visable to pour youi^ paint into a number 
of identical pint jars all of which wnll fit 
the lid on the gun, so that they can be used 
In succession without filling them until all 
have been used. To make an airtight joint, 
paper washers and packing may be need- 
ed. That which usually comes in a com- 
mercial food container Ud ig satisfactory. 

Ends of Band Saw Held Together 
By Key-Ring for Brazing 

The workmen in 
a large planing 
mill hold the ends 
of band saw blades 
together for braz^ 
ing by using a 
large key-ring. 

The ends of the blade axe pulled through 
the split ring, which holds them securely. 
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Guard for Transit Plumb Bob 
Aids the Surveyor 




While surveying for an army camp, a 
strong Wind blowing off a large body ol 
water made it difficult to set up the transit 
accurately, To avoid this trouble, a canvas 
guard was used to shield the plumb bob. 
Two long wire pins to slip through hems 
in the canvas and into the ground kept the 
guard in place. 

Wheelbarrow Handles Are Bent 
To Protect Hands of Workmen 

After several workmen had injured their 
knuekles while wheeling material through 
narrow doors and passageways, the fore- 
man of a crew of workmen bent the han- 
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dies of each wheelbarrow inward to avoid 
this trouble. Heating the handles to bend 
them Was done with a blowtorch* using a 
rod or a length of pipe in the end of the 
handles to get sufFicsent leverage. 



Emergency Screwdriver for Brace 
Made From Old Auger Bit 

When working 
on a job away 
from the shop^ 1 
needed a screw- 
driver for a brace, 
and not having 
one at hand^ made 
one from an old 
auger bit. This 
was cut off at the 
beginning of the 
first twist and the 
shank was ground down as shown to form 
a blade.' — F. W. Edwards, Barncsville, O, 
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Clamp on Paper Holder Hooked 
Up When RefUling 

It's an easy mat- 
ter to put a new 
roll of wrapping 
paper in a holder 
if the tension 
clamp is held out 
of the wayt leav- 
ing both hands 
free to handle the 
roff This can be 
done by attaching 
a hook to the upper crosspiece so that it 
can be slipped over one of the clamp sup- 
ports when the latter are raised , 



Belt Grips Grinding Wheel 
While Nut Is Loosened 

Difficulty of 
holding a grinder 
wheel to loosen 
the lock nut on the 
shaft can be 
avoided by using 
a length of flat 
belting. The belt 
is wrapped around 
the wheel and tlie 
ends are held with one hand while remov- 
ing the nut with the other one. 
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Tapered Tool Shanks Used in Gauging Holes 
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With the tapered shank of a drill bitp 
chuck, lathe center^ milling cutter, or other 
tool, a hole bored in metal can be checked 
with considerable accuracy to determine 
small differences in diameter at the ends, 
or two holes can be compared for size. 
Thus^ in the absence of suitable ealipers or 
micrometers, the taper of a hole in a spur 
gear can be measured. The taper shank 
must be in good condition. First spread a 
thin coating of bearing blue or white lead 
lengthwise on the shank in a strip about 
in. wide. Insert the shank squarely into 
one end of the hole to be measured^ and 
rotate it slightly. Remove, and renew half 
of the width of the blue atrip by rubbing it 
with your fingers. Insert the shank into the 
other end of the hole, and rotate again. 



With a graduated scale, measure as accu- 
rately as possible any difference in the 
spacing of the lines wiped across the blue 
area. Use these measui'ements to deter- 
mine any variation, by multiplying the 
taper per inch by the line separation in 
fi-action of an inch. Standard tapers are 
given in the table. Actually, for greatest 
accuracy, measurements of line separation 
should he made parallel to the taper axis 
rather than to the taper surface. This can 
be done by holding the shank in a drill- 
press chuck or clamping it to a lathe cross 
slide and measuring with a scale or grad- 
uated collar the distance the shank moves 
to align first one wiped line and then the 
other with a fixed pointer, 

— Walter E. Burton, Akron, Ohio, 




Dumping Board Saves Labor for Workmen in Feed Mill 

The tiresome work of lifting sacks of 
grain to dump them into the grinding hop- 
per at a large feed mill led the owner to 
devise a dumping boai d to make the job 
easier. The board consists of a short plank 
with two half-round cleats across the cen- 
ter and a foot board at the lower end. In 
use, the plank is placed so that the two 
cleats straddle the edge of the hopper, and 
the sack of grain is placed upon It. In this 
%vay the sack is evenly balanced so that it 
may be tipped with ease and little possi- 
bility of spilling. 

— G, E. Hendrickson, Arg^dc* Wis. 
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Oil^ Soaked Cloth on Elevator 
Greases the Metal Bottom 
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Where a portable elevator is left set up 
between grain and com harvest season it 
is necessary to lubricate the bright metal 
bottom to prevent rusting, which ordinal- 
rily is a tedious Job. It can be done easily, 
however, by wrapping a cloth around one 
of the steel flights and soaking it with oil. 
Then, running the flight over the elevator 
two or thiee times after the last load of 
grain has been taken care of will thor- 
oughly oil the bottom r It is a good idea to 
re-oil the cloth each time it makes one trip 
up the elevator. 



and adjust the dividers so that the points 
will barely start between the mandrels of 
the micrometer. 

— Frank Wood^ Coltimbiai Mo^ 



Portable Holder for Small Parts 
Has Tin-Can Trays 

Handy to carry from one job to another, 
this portable holder for nails, screws and 
other small parts can be made in a few 
minutes. The frame is assemhlod in the 
form of a triarigle and fitted with a handle 
as shown. Next the trays are made from 
tTTT nziTic equal size by cutting them down 
tne emter and around half of each end^ 
w^hich produces a flap that is used to fasten 
them to the w^ooden framework. 



Dividers Set With Micrometer 



In Tnechanical 
drawing and in 
lithographic 
printing, especial- 
ly when drawing 
ruled forms for 
reproduction^ a c- 
curacy of the line 
spacing can be as- 
sured by using a 
micrometer to set the dividers. For exam- 
ple, suppose a space B V 4 in. is to be divided 
into 50 equal divisions. Just divide by 
50 and the result is 165 thousandths- Then 
set the micrometer to read 165 thousandths 



Extra Sponge on Letter Moistener 
Removes Excess Water 



Office workers 
who use a letter 
moistener of the 
type shown will 
find an extra 
sponge attached to 
one end of the 
moistener handy 
to blot up excess 
water on the en- 
velope flaps. A 
suitable ^onge for this purpose can be cut 
from almost any old bath sponge. 
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By F. Tellander 



r W THIS lypc of oilstove, which was used 
in a small garage, crankcase drain ail is 
burned for fuel. The incoming ^h- is pre- 
heated by contact with the stack and comes 
down against the ^laJne^ Causing S.t to mush- 
room outward from the main burner and 
spread against the sides of the stove. In 
this way very good combustion is obtained 
because gases that might escape up the 
stack are forced directly against the burner. 

The stove is stai'ted with fuel oil or kero- 
sene, which is fed into the fuel line to the 
stove from a separate tank. Afler opening 
tiio main valve as in Fig. the petcock in 
the fuel- oil line is opened inomenlaj’ily and 
then closed again to allow a little fuel oil or 
kerosene to drain through the holes in the 
burner and preheater plate and soak into 
the asbesloa shi cds, which arc Ignited wilh 
a match or paper torch thro ugh I ho hole 
in the side of the drum. When igniting the 
fuel the damper is closed momGntarily to 
j)r event the match fi-om being blown out. 
As the fire starts, the petcock on the drain - 
oil line is opened a little so that the oil didps 
slowly, passing through the holes of the 
burner and igniting in the flame. Then the 
igniter hole is closed, after which the pre- 
heater plate of thin sted wdll heat up rap- 
idly and Ihe oil will begin to burn on its 
siu'faces which heats up the main cast-iron 
bui-ner. As this burner gets hoh the oil 
bui’ns upon contact with it, while the pie- 
beater contmues to ignite any residue that 
might pass through tlie main burner* After 
the entire burner unit becomes red hot^ 



After <Mtllng Out One *rid uf on oil drurn cs 
4huwo obovtH mbi-litute o h-anvy &he«t- 

iroo cover to fil over the remaifling (i[i -ot 
&h^wn belov/ 
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very little oil will 
come in contact 
with it^ as the heat 
breaks it up while it 
ia falling. As the 
flame goes out almost 
the instant the valve is 
shut offp no oil Is drip- 
ping, unbumedp into the 
asbestos pan. 

To make this oUstove 
you first get an oil drum. 
The top is cut out about 
an inch from the edge^ 
which can be done with 
a keyhole hack saw or 
with a cold chisel as 
.shown in Fig. 2. Then 
take the drum outside 
:md burn out any grease 
or oil. Next, cut a cover plate from heavy 
sheet metal to fit on the lip and drill holes 
for bolLs or screws as indicated in Fig. 3. 
Cut out the holes for the two pipes — the 
down- draft pipe and stack. In cutting out 
the larger hole, leave enough metal for 
four tabs which are bent upward so that 
stove pipe can he bolted to thesCj leaving 
it extend inside the drum for 6 in. as shown 
in Fig. 5. You Will also need a 6-Ln. cast- 
iron .skillet for the main bumerj and one of 
pressed steely S in. in diameter, to hold the 
asbestos shreds , Then make up the burner 
assembly as shown in Figs. 5 and 6- Cut 
the igniter hole in the side of the drum 
and bolt a 3 or 4- in. pipe flange on the out- 
side to take a plug to close the hole. Use 
a piece of asbestos as a gasket to seal the 
space between the flange and the drum. 
Also provide legs to raise the drum at least 
4 iUr above the floor. 

Take a length of 3^in. stovepipe and at- 
tach tlie funnel-shaped end piece^ which 
should be about 2 in. larger in diameter 
than the lop of the main burner, and 
5 or fi in, high, A simple clamp holds 
the downdraft pipe at whatever level is 
found most sati.^factory. Next^ make the 
pfchoalmg chamber for the incoming 
air as detailed in Fig. 4. Put a 3- in. layer 
of sand in the bottom of the drum for 
insulation, put asbestos shreds into the 
lower pan and then slip the burner as- 
sembly into place, fastening the plate 
down on the dt um and sealing the edge 
with stove cement Shde the preheat- 
ing chamber down around the stack 
pipe, fit ihe rest of the sections of the 
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stack in place and the stow^e is fijiisshed. 

All that remains now is to install two 
tanks and hook up the copper fuel lines- 
A small hole in the top of each tank per- 
mits using a rod to check oil level. The 
fuel line must have a constant slant toward 
the stove, the steeper the belter. Valves 
are installed as dose to the stove as po^i- 
ble so that adjustments will have imme- 
diate results. Also, the fuel line may be 
coiled around the stack as shown to warm 
the oil. To adjust the down-draft pipe for 
position, start by locking it in position tem- 
porarily $o that the lower edge of the fun- 
nel will be about 4 or 5 in. above the main 
burner. Then make necessary adjustments 
to suit the requirements of your drum and 
draft, after which the down-draft pipe is 
Jeeked permanently in place. Never let the 
tank run completely empty because this 
allows oil to drip after the fire has gone 
out, which might cause a sudden puff-back 
if the burner is still hot. The heating effi- 
ciency of the stove can be increased if a 
piece of sheet metal is bent and placed 
Eiround the stove as shown in Fig. 1, with 
a 2 or 4-in. space between the two. In this 
way cold air is drawn up from the floor 
and is heated while passing through the 
space between the stove and the shield. 



Steps on Tailgate of Truck Body 
Provide Easy Entrance 




Cattle and stake -type truck bodies can 
be entered easily from the rear if you fit 
steps on the tailgate. The steps are sup- 
ported by bracket? shaped from flat iron, 
and the gate is provided w^Lth flat-iion 
hooks to engage the bottom of the body 
and prevent slipping. 



Warning Bell to Avoid Bumping 
Into Rear End of Garage 




As my garage was just one foot longer 
than the car, we often bumped into the 
rcai^ wall. To avoid this, 1 rigged up a 
warning beU that was sounded by the front 
bumper when it was a few inches from the 
wall. The circular detail shows how the 
beU was set up. With this arrangement, we 
are able tq get the car in the right spot in 
the garage with little difficulty, 

— Sam J. Schlappich, Lake Worth, Fla. 



Friction Stop for Garage Doors 

Mounted on the header above garage 
doors, a friction stop of the type shown is 
very effective in holding them open at any 
angle, even in a strong wind. The stop con- 
sists of a pivoted flat-iron arm, which slides 
between a couple of metal pieces on which 
a tension Is maintained by two springs. 
The tension, can be adjusted to suit by 
loosening or tightening the nuts of the 
bolts over which the springs ai’e placed. 
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Safety Bar for Baby^s Auto Seat 
Prevents Tipping Forward 




A young father while driving with hi3 
small son in a seat which hooked over the 
back of the regular auto seat was forced 
to make a sudden stop. The right-hand 
half of the split seat was thrown forward 
by the baby’s weight and resulted in a 
painful injury to the baby’s headp which 
struck the Instrument panel. To prevent a 
repetition of this, the father devised this 
simple safety bai\ It is a 2-in. board or 
strip bolted to the ends of the hooks on 
the baby’s seat and reaching across the 
back of the driver^s half of the seat. Now+ 
when the brakes are applied, the pressure 
of the driver’s body against the seat back 
prevents the right half of the seat from 
being thrown forward. 



Throat Light to Check Battery 

The operator of 
a battery service 
station uses a 
small throat light 
to examine the 
interior of defee- 
tive battei'ies and 
claims that it is 
superior to the or- 
dinary flashLght 
for this purpose. 
A throat light is a ^mall flashlight fitted 
with a curved plastic rod. The Hght from 
the concealed buJb follows the bend in the 
rod so there is no interference between the 
operator's eyes and the light source while 



looking down through the small filling 
hole. If the slightly luminoLLs rod gives 
out too much light for easy examination it 
may be covered by wrapping tape over its 
length j leaving the extreme end open. 



Opening Cans of Anri-Freeze 
Solutions for Radiators 

You can easily 
pour antl-freeze 
solutions directly 
from the cans into 
a radiator without 
filling the liquid^ 
if you punch holes 
in the can as 
shown. Lay the can on its side and punch 
small holes in both ends near the upper 
side, Then^ holding your finger over one 
of the holeSr tip the can so that this hole 
is on the lower side and hold it over the 
radiator filler hole. Quickly remove the 
finger„ and the liquid will flow into the 
radiator without spilling. 

— Blake Mills, Cambridge^ Mass, 

Dress Snaps Hold Trouser Cutfs 
Off the Car Floor 

If your trouser 
cuffs rest on the 
floor and become 
soiled while driv- 
ing a car^ you can 
avoid this trouble 
b y using dress 
snaps to fasten 
them up. The 
halves of the snaps 
are sewed to the inner surface of the cuffs 
on opposite sides where they are invisible. 
When driving a car^ just pull the cuffs 
upward and fasten the snap. 



Carbon Brush Stops Brake Noise 

When all other 
methods of curing 
a brake noise had 
failed^ a generator 
bi'ush was insert- 
ed in the lining at 
the end of a brake 
shoe to stop the noise^ The job was done 
by cutting out a square of lining down to 
the metal just large enough to receive the 
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brush. The sides o£ the brush were then 
filed a bit to roughen them and the hole in 
the lining was filled with cement into which 
the brush was forced and held until the 
cement had dried. The brush was then 
filed flush with the lining. 



Handy Spark'Plug Cleaner 

Especially use- 
ful in motorboats 
or where service 
stations are not 
convenient for 
servicini spark 
plugs, this cleaner 
is merely a test 
tube containing a dozen large needles. 
'When a plug is inserted and the tube shak- 
en^ the needles peck the carbon off the 
insulator and electrodes. 

— C- E, Packer, Oak Park, 111. 



Scouring Pad Cleans Windshield 

The next time 
your windshield 
becomes splat- 
tered with bugs^ 
try cleaning it 
with a copper 
wool scouring pad 
dipped in water. 

Use the plain wool 
type, not the type 
that is impregnat- 
ed with a deansing agent as this might 
damage the finish on the car body. 



Base to Support Warning Hag 

One truck driv- 
er uses a 5-mr sec- 
tion of railroad 
rail to support a 
warning flag when 
he has to stop 
along the road to 
make repairs. The 
iron is heavy 
enough to prevent 
wind from blow- 
ing the flag over, 
and yet it is Ught 
enough to store 
away in the truck 
toolbox or in a rack on the body. 

— Mon'is KatZj Aurora, IB. 



Crankcase Draining Container 
Made From Oil Can 




The crankcases of mo^t cars are too low 
to permit using a pan or pail to catch oil 
drained froin the motor- A good container 
for this purpose can be made by cutting 
away one side of a square 5-gaL cylinder- 
oil can as shown. In this way^ the end from 
which a portion was cut can be pushed 
under the motor while draining, after 
which the can is removed and carried by 
the handle. 



Hasy Way of Compressing Springs 
When Installing Truck Radiators 

"When placing 
heavy radiators 
on trucks, the job 
of compressing the 
springs is difficult 
as the bolts are 
shorter than the 
springs when the 
latter arc free. To 
avoid this, %ve place a nail through the cot- 
terpin hole in the bolt and through the 
turns of the spring. Then by turning the 
bolt with a wrench the nail wrill ride the 
turns of the spring, compressing it until 
the nail is at the bottom of the spring. As 
the cotter-pin hok is always about in. 
from the end of the bolt, the radiator can 
be put in place and the nut started without 
ai^y trouble. 

— Wm. C. Acker, San Francisco, Calif. 
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Creeper Headrest Cut From Tire 
Filled With Cotton Waste 




Besides providing a headrest on the ga- 
rage deeper^ a piece of old auto tire 
mounted as shown also makes a handy 
place to store cotton waste. If more com- 
fort is desired for the head, a pad can be 
made to sLp over the upper side of the 



rest. When needed^ a piece of waste can 
be puUed out one end without moving 
from under the car. 



Valve-Core Screwdriver Is Made 
From Bicyde^Spoke Nipple 

Needing a small tool to carry in his pock- 
et to remove tire-valve co^es^ one me-* 
chanic made one 
from the nipple of 
a bicycle spoke. 

The flange on the 
end of the nipple 
was filed dqwn 
smooth so that it 
could be inserted 
into the valve 
stem, after which 
the slot in the end 
of the nipple was 
widened and 
deepened to suit. 

— ^James Vick, Church Road, Va. 



CCatbon tetrachloride swished around in^ 
side an empty gasoline tank before solder-^ 
Lng will kill fumes that might cause an 
explosion. Wash out the fluid thoroughly 
with gasoline before using the tank. 



fLANGE FILtP OFf 




Forty Motor-Driven Tools You Can Make 






SOME 



Va you wont □ iriotoriud workikop ihol ii tnaxpAntive, will ipeed up your work and da If aesu^ 
ralely? Than don't fail to get this, amazing book! It shewi every detail and explarni in non-teshnical 
tlyle juit haw to go abaut making forty ditferanl machines. The material u-s-ad fa build them is avail- 
able almost anywhere-^standard iron and broa-i itock^ waod, old auto parity elc^ which con be 

picked itp for almost nathing. If you wont to 90*a e^tro monty by making ihlngs in your appr« Ifme 

to you^l) heed lo ernploy foit productSpri method^ 

only possible with motoriied equipment. Building juit 
one of the tooli described in this book will pay for it 
many times. Send for your copy now and itart making 
the machine you wont. 

Only $1.25 postpaid 

' rdunded if yeu wvii nob satLafled] 



OF THE MACHINES P ESCRIBED 



iP-fn. Circular Saw 
Mcdg«t Cirwiar 
Sliding Cut-o^ 
Scroll Saw 
Bond Sow 
Drill Press 
Woad -turning lath4 
D[ik Sander 
B«lt 

DruPt Sander 



Stroker Beit Sander 
•Hand Belt Sonder 
Small Shaper 
Heovy Duty Orinder 
Small Portable Gririd^r 
Meta I -turn mg Lath^ 
Hock Saw 
Filing; M^chirie 
Mining Unit 
Abrativ^ Cut-off Wheel 
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. . . when it's under control 



The current and voltage regulatOT on 
your car is the ei^er-alert watchman that 
control A the electrical output of the 
generatoTi If the generator output were 
allowed to "run wiKd;^" it would keep you 
busy and ^^broke^^ replacing ruined bat- 
terleSi orldii^ distributor contact points 
and burned -out lamp bulbs. The regu- 
lator allows the generator to supply just 
the amount of current required for the 
proper operation of all the electrical units 
— and no more. 

Dclco-Remy regulators safeguard the 
Delco-Remy startlngp lighting and igni- 
tion equipment on more than half of the 



cars and trucks on the road today. Back 
of this acceptance by manufacturers 
stand years of research and improvement 
in manufacturing methtMls» a^L well as 
constant cooperation with leading auto- 
motive engineers. 

To aASUre the performance that engi- 
neers demand of I>elco-Remy equipment 
on new cars, have the regulator on you rear 
checked^ when required^ only by a reliable 
dealer^ and insist On I>eJco-Remy parts 
for repSacement In Delco^Remy units. 
Delco-Remy original equipment service 
parts and replacernent units are available 
at good service dealers everywhere^ 
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Don't Take Any Wooden Nickels 

from pegs 95) 



good money from bad so you may tell in- 
stantly. 

Another new ^acket^ related to counter- 
feiting^ is the theft and forgery of govern- 
ment checks. Since the rise of the WPA, 
this menace has been growing constantly, 
and with relief workers receiving thou- 
sands of checks per week many persons 
have come to regard relief checks like cash. 

If they are not endorsed by the person 
to whom they were issued, the government 
wiU not honor them. Never cash a relief 
check without examining the recipient's 
identification card, which contains sig- 
nature and identification nnmbere Have 
him sign the check, then compare this sig- 
nature with that on the identification card. 
Then examine the check for his identifica- 
tion number, which should be the same ns 
the number on his identification card. 

Tracking down counterfeiters is one of 
the most difficult detection Jobs in the 
world. The men who make bogus money 
seldom pass it, but sell it to “shovers’* for 
IS to 40 cents on the dollar, depending cn 
how good it is, Shovers then try to get rid 
o£ it Almost any ^lall business is a likely 
victim. Big stores are avoided^ since mon- 
ey goes to- a cashier, and while the shover 
awaits change, police may be on the way. 
Unless someone recogni^s the money as 
counterfeit and calls the police quickly^ 
shovers are hard to locate. Constantly they 
are on the m-ove^ lost in big city crowds, 
gone in a few^ hours when ^‘touring the 
sticks.” 

Gloomy indeed are the faces in a small 
town after counterfeiters have visited it. 
Grocery stores, florists, restaurants, cloth- 
ing stores, filling stations are aU probable 
victims. It is then up to the Secret Service 
to pick up a cold trail. It is easy to follow, 
for plenty of bad money wdU point the 
way — but catching up is another problem. 
The entire area wiU be blanketed with 
warnings, and sooner or later the crooks 
will pass one bill too many. Some store- 
keeper will detect it and call the pKolice- A 
counterfeiter's biography invariably ends 
this way. 

Finding the maker of fake money is more 
difficult still. Just how the Secret Service 
proceeds with this difficult job of tracking 
b not known outside the department. They 
have uncanny ways of getting information. 



It is said that by looking at a bill the Se- 
cret Service can determine the engraver 
who made it. 

We do know, for this is no secret, that 
the department possesses the finest ci-ime 
detection equipment in existence, with the 
best experts to operate it. Spectrographs 
reduce evidence to its elements for minute 
analysis. Ultraviolet machines reveal hid- 
den secrets In bills and bits of evidence the 
eye would never see^ Analytical experts 
have been knov.m to connect a counterfeit- 
ej- with a fake bill by no more than a tire 
mark his car left — even after he had taken 
the tires off his car and thrown them away. 

Once an arrest is made, fifteen years gen- 
erally elapse before the counterfeiters aie 
free againn And it might be well to say 
that anyone who knowingly passes a coun- 
terfeit is liable to the same penalty* If you 
should ever get any counterfeit money^ 
don!t try to pass it. Call the Secret Service 
or the police, and accept your loss with as 
much grace as you can muster. 

If you catch someone passing bogus 
moneyf do nothing to arouse his suspicions. 
Don*t give the money back to him^ don't 
let him. know you suspect it. Detain him 
some way; say you haven't change, or pre- 
tend you have to answer the phone in an- 
other room. Better still, work out signals 
with some associate, and whde he is mak- 
ing the calk keep the counterfeiter as long 
as you can — hazard a guess about the 
weather or Saturday's ball game, spill 
change on the floor and hunt it, Do any- 
thing, but keep him there. 

Not many countei-fciters will get fright- 
ened and run. That is sure to start an im- 
mediate pursuit But in case one does, get 
the license number of his car if possible, 
and at least a description of him. Write 
down the information to avoid error. 

Most important of all — know your mon- 
ey. Study it carefully, so you wiU be able 
to teU good from bad instantly. 

And don^t take any wooden nickels^ 



HWhen you want additional information 
about any commercially available product 
described in Popular Mechanics Magazine^ 
write directly to the manufacturer or dis- 
tributor whose name is listed in the 
*‘Where-to^Buy-Ifl^ index on page 4-A. 
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Certairtly, you'll get comfort from a Florence Oil Heater! 
For Florence bvilds^ more comforc features into every model to 
bring you steady ^ dependable ivarmth that asks no favors of the 
worst wLnrer l 

YquMl find a Florence that's- just righi for your home among 
the beautiful new models your reliabJe Florence Dealer is now 
showing! There are Driven-Aire models with the builc-In elec- 
tric rotor unit and other powerful ciiCMlatiog heaters and radi- 
anr models — ^wiih po[-^pe or sleeve-type bumerSi Thcr^ are 
cabinet models, too, wich the famous Florence wick less kero- 
sene burners that need no flue connection. 




Give your home^ your family^ and yourself 
a real break in comfort rhis winter! See die 
_ nevt^est modeb now! Send the cou^ 

pon for new illustrated folder! 



Thh iiptcItKiiLilar mw h«it 

aH ih«m msttari Itotmia f«ir yaw eam- 
and your tAinmAi i n f . ■naalH'ully 
Aniihad fa ttmofl fiipflrt- i ir awa forca- 
tfMo. Modi wHI& Niniii ^ 

tyi^ toraari. 







S(pr^ Heit 






mtlht 




W 


Ftii Spraj 
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iruQ y«r 




1 - . ■" 


Cankn 


no 


y' . ' ■ ^ ^ 





H-e-ic's more coififorrl f LdrcnCP Driven- Ai rt 
3Pmt wjimth , , , geftdy, in ^L| 

aitccfiQDS 4 . ^ DO uncomfortili-lc- dnCu oi 
bksul 




See ho'w Flos^^niitic Driven -Aiff £tTt»f^Tri 
il» humidiA^d vlfmch [tviOusK tever^Lcdn- 
nmrine loomt iO five you btlimrcd floof- 
(Q-cclLin^ cornforil 




Hindi -H ire coeietdIs . . . Jiod v^nr oil 
Eiuf¥, tvtf , ^ r are all in one ea-sy-co- 
reach. cisv-eo-ko spoE on i-op 1 




The new Humi-Liior tconcroEled hur^idi' 
Acation} refulares ihff coflEenc of 

rbic w&rjlli #ir tiippLy. 



FLORENCE 

OIL HEATER 



SEND 


FOR FOLDER TODAY! 


j FLORENCE STOVE CO., W‘l9r Gardner, Misi. j 

1 Rinse «nd me — FREE — vonr ncwrsr folder on Florence 1 


1 Oil HeaEcrt! 


1 


1 

■ Name 
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1 1 

1 AJJna 1 
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^ Tricks With Magic Paint 

( Cpl*tjpiy»d from pag g $9} 



paint as they have brushes attached to the 
caps. A small bottle is snf^cient for pre- 
paring 50 to 100 tricks. 

As an opening trick the performer ex- 
hibits a blue pencil. Pushing the pencil 
through his closed Bstp it emerges as a red 
pencil The trick may he done under the 
noses of the spectators and they can ex- 
amine the pencil immediately. The secret 
is in the use of a red pencil which has been 
colored blue with Magic Paint. 

With playing cards the magician can 
present a large number of perplexing 
tricks. A card^ say the deuce of clubs, is 
selected by a member of the audience. The 
magician pretends to ^‘discover” the card 
and hold$ up the three of clubs. The spec- 
tator objects that he selected the deuce. 
*'Welh what card am I showing you?" asks 
the magician as he touches the center pip 
with his finger and it vanishaSp leaving the 
two spot The additional pip is of course 
filled in on the card with black Magic Paint 
beforehand. Any card pips can be con- 
cealed under a coat of w^hite Magic Paint 
so as to mysteriously appear at the touch 
of the finger. 

The following trick is reminiscent of the 
old mystery of finding the pea under the 
walnut shells, except that it is done with- 
out covering of any kind. The performer 
shows two small cubes or dice which are 
enameled white except for one side of each^ 
W'hich is colored. One may be red and the 
other green. The magician places them on 
a smooth surfaeCp colored sides down, and 
moves them about to confuse the specta- 
tors. “Which die is of w*hich color he 
asks each time^ and of course the wise 
spectator is able to follow the moves and 
name the color of each cube. Finally, how- 
ever^ the magician show^s the colored sides 
of both dice and returns them to the table 
without changing their positions. The wise 
spectator immediately points out the one 
he knows to be red, but it is found to be 
gi-een instead. He naturally reaches for 
the other cube but all sides of it are \vhite. 
The red has vanished. The performer then 
takes the red die from his pocket. 

The cube with one side enarnel^ red is 
placed in a pocket beforehand. Of the 
other two, the side of one is enameted 
green, then colored red mth Magic Paint. 
The side of the other is merely painted 



with green Magic Painty In shufUing them 
on the table at the beginjilng^ lift them for 
each move to avoid removing the Magic 
Paint. The latter vanishes at the conclu- 
sion of the trick by wiping it in contact 
with the table. This leaves a green die and 
a plain die^ with a red one in the pocket 

For another trick, a small sheet of white 
paper is shown. Hocus Focus! The ma- 
gician passes the pahn of his hand over the 
paper and it changes to a photograph. The 
white Magic Paint with which the face vras 
covered is removed by a simple movement 
pf the hand. 

A black mustache gives a performer a 
more mysterious appearance, especially if 
the mustache is painted on and then made 
to vanish during the “act.^^ Another diver- 
sion is to have colorfully lacquered finger^ 
nails (red Magic Paint). When a spectator 
comments on the colored nails, the magi- 
cian can ask "Who is wearing nail polish?^' 
and show that his fmgomails are quite un- 
colored, A wipe of the nails on the cloth- 
ing or palms erases the paint in an instant. 

A good after-dinner trick can be done 
with prepared toothpicks. In effect, it ap- 
pears that the magician removes two tooth- 
picks from a holder and blackens one side 
of each with his fountain pen. He holds 
them between thumb and first two fingers 
of one hand, showing both sides. At first 
it is seen that both sides of both toothpicks 
are blacky then, one is black and the other 
is white; then the white and the black 
toothpicks change places. Finally they are 
both shown to be white and passed to the 
audience^ the black ink appearing to have 
vanished. 

The act of coloring the toothpicks ™th 
ink Is misleading as they have been treat-^ 
ed with black Magic Paint (applied to one 
side of each) beforehand. Held as shown, 
the toothpicks arc given a half turn each 
time the hand Is turned over so that in-^ 
stead of seeing both sides, the audience is 
in reahty seeing only one side of each con- 
tinuously, By actually turning over one 
toothpick, one will appear to be white and 
the other black, and they can be made to 
change positions when desired. At the 
conclusion the Magic Paint is merely ’wiped 
off^ leaving plain toothpicks and astonished 
spectators. 
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Nfiw“Fi#e-cwrir'^ Servjjce 
Ch 4 clcl Spark Plug 
Pdi^o rme iriCti S Ways 

0COflRCCf KEAT RANQE 
0 PROPER INSTAUAtlQhT 
0EfFICIINT OPERATiON 
Q POSITIVE ClEAMlhlO 
0ACOURAIE ftESAPPIhlQ 






How Auto-Lite “Plug-Chek” Helps Discover Engine Ills...! 





”Pluc*CHEK," the Dew service for 
motorists offered exclusively by A u Co- 
Lite Spark Plug DealersT gives vital 
facts On engine performance. With the 
new *‘PluK'Chek^^ Indicator and Data 
Book your service man quickly spots 



plugs not up to par— plugs burned or 
fouled because of some engine irregu 
lari ty. And when worn plugs indi- 
cate replacement, be Bure to get new 
Auto- Lite Spark Plugs Ignition 
engineered by ignition engineers. 



^r 



HAtchlnff die liidddfteikb «:nd -of T-Qur ipiirk 
plufEi apilrtl cx.iimpJce an ilie '''PLL'C'^- 
CKI-K*' lielp-ft t^v* Avt4--Llte 

Servl^ M-en cbe ”^nilde irory'^ ot jauf 
wiE^ne. Ge< ■ "'rLUO- CIIEK" tndvjr. 



Sroni niundM-B lej-u ejid eipef I jti-t-tvIp. 
wbieh Wiiee een^jMc-t^ ipn Sfvpiit PiLijri 
under ectii«l opcTutlaR' eanditlon*. AiotO' 
Lll* en^lnette dr^rl^eui ”P|.irG-CHKK'^ 
Dcift- ktvJh- lor mohidi^k 



1 otfi «f 4 
n*w e*n 
tHi aqiipped^- 
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JUST BECAUSE ONE MAN 
DOESN'T KNOW SANI-FLUSM 
CLEANS OUT RADIATORS 



\ 

rliraUTiR- ^diilc o«a 

,ts tractor.^ 

,t tnu'ik 

non.e,ioi>y^j„ 
aUT 

r,l-FlM^^'’ 1- It's 

;;"x cviU'^" 

"ao^t 

> BfAO 'JJ_ lOt'. 

MTivvorL - 1 lyeKi'»'= 

Htc n«‘l '*^J; raiitu"' 

Pruilu^Ki Co-. C^’ 

Cam-Hush 

RAOiATOflS 

cans OOTRAP^____ 



Don't Gamb/e 

Guard a^afnst trouble 
from Minor Injuries- 

BumsXuts 

,., ..._«■ Sc*t#i. B« wise- Og^r^ BiffKtDil iTifwtl^^Jta 

wtiJela fntv "'[Ay y(itj Mp.'" Citnw ^ounrt JraK-antly. Then iipply 
elfwtlve, JnWhltory antlRoptlc 0l]>04ioL (f«nn€Hy OINsf^iSalt), 
U&ed Lnr ci-vvriD ynmiln iti^usuDdA oltinwritA, Maxat^ Judv^trlal 
nni ijel Mfeilnnfl^ tiK d«pcirE montfl and bomea. Warka r^ur wtytz 
c:dmb^tii tDfc^iQii: IirljM elHKif i>Diluff «>l 131001];. ailuulaiftt heul- 
in?; du1rU]i'' be1]i3 »IJ«ve pcHiL. DoLy SOe at ybttr drtijne-Jsi 'i<- Mu^i 
.latljiry 3TOU or I'Diir Ddone^ baek. Q«i Mai^t'a DIL-D-IOL 
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Weather for War 

(Canlinued from page ^3} 

of the Iristruments are automatically ra- 
dioed back to earth. Because of the war, 
fewer ships at sea are sending in reports 
but those that do are supplying more in- 
formation than in the past and are even 
reporting the direction and intensity of 
the swell. 

Long-range forecasting is just as vital in 
war as are the short-range predictionSp hut 
such forecasts haven’t been used in the 
past because no one could make them ac- 
curately. During the last three years Pro- 
fessor Krick has been developing a system 
for foretelling the weather two and three 
months in advance, as well as giving a gen- 
eral picture qf the chmate for a whole 
season ahead. 

Krick's predictions are based in part on 
the discovery that the key to future weath- 
er may be found in the movements of the 
so-called semipermanent '^centers of ac- 
tion’* which are persistent features in the 
atmospheric circulation. The Aleutian low* 
for instance, is a low pressure center that 
remains in the vicinity of the south Alas- 
kan coast and that is characterized by 
strong winds and bad weather. The Pa- 
cific subtropical high, the polar continental 
high, the Icelandic low, and the Azores 
high are other centers of action. Long- 
range forecasting is based on studies of the 
size^ shape, and movement of each center 
inside its area. Long-range forecasts, just 
as short-range weather predictions, are 
more of an art than an exact science be- 
cause the accuracy of the predictions de- 
pends on the judgment of the forecaster 
which to a great extent is dependent on 
his experience. 

It seems odd that from a small office in 
Fasadenat Krick can foretell weather for 
points on the east coast as accurately as he 
can for local communities. He surveys the 
future for aU part^ of the United States and 
Canada, A month ahead of time he issues 
a long detailed bulletin to interested sub- 
scribers, parts of which are apt to read: 
^‘For March, rain and snow will be below 
normal in Montana, most of it occurring 
during the first few days of the month and 
between the 25th and 27th . . . rainfall in 
Texas will range from less than an inch in 
the southwest to two inches in the north- 
east, with temperatures above normal ex- 
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cept for cold spells from tlie 5tfi to the 7th 
and from the 17th to the 19th . . . principal 
storms in New England between the 3rd 
and 5th and between the 2Bth and 30th . . 

Such forecasts, augmetited with more 
specific information as the dates draw clos- 
er, help ice cream mamifacturers to gauge 
their markets^ allow knitting mills to esti- 
mate their production of sweaters or bath- 
ing suits, public utilities to judge the com- 
ing demand for power and fueh and are 
even used by stock and bond owners to 
estimate the probable short-term earnings 
of companies whose earnings may be af- 
fected by the weather. 

Krick reports to water ti.'anEportation 
companies in the east the probal5le dates 
when rivers will fi'eeze up and when they 
will be free of ice again. One day he is apt 
lo wire a Detroit electric company to ex- 
pect heavy icing on overhead conductors 
tomorrow night and the same afternoon he 
may advase anotlier electric company. In 
Mississippi, to expect numerous Hghlnmg 
strokes for two hours beginning at mid- 
night in the eastern part of its tcrritoi-y* 
Such advance information allows the con- 
cerns to prepare for the emergencies ahead 
of time and thus nimimize the damage. 

Long-range predictions of the weather 
allow the commander of any army to lay 
general plans well in advance. Then the 
forecaster watches the weather trends from 
day to day and if he has to modify his pre- 
dictions as the jump -off date draws near, 
preparations can be retarded or speeded 
up or the method of attack changed in time 
to conform to the new cLrctinistanceg. 

Farfetched as it might seem at first, the 
long-range forecaster can even set the date 
for a battle haK a year ahead of time. 
Sometimes fighting must he curtailed dur- 
ing the harvest season so that the men can 
gather the crops and a big general action 
must be postponed until the army re- 
stored to full strength again. A close esti- 
mate of when that wtU be possible can be 
made the winter before, as soon as the 
forecaster obtains a close idea of the time 
and amount of the spring rains. These 
rains affect the size and maturing time of 
the crops and this information indicates 
the dates when they are to be harvested. 



CTo Icam where to buy commercial prod- 
ucts described in these pages, see the index. 




"HOT STUFF 



for your Hobby" 



When you hold a hot soldering iron in one 
hand, and a apool of Kester Metal Mender 
in the other, youVe all set to do a perfect job 
of joining metal parts. 

Metalcraftere everywhere know this. Kesfer 
Meta] Mender has been famous for years. But 
do you know w^iry P 

First, the solder itself. Kester Meta] Mender 
is a lead and tin alloy in which only virgin 
metals are used — no reclaimed metala ever go 
into this solder to reduce its efficiency. 

Next, Kester Metal Mender contains its Own 
flux in the core’— right strength and right 
amount for perfect soldering results. 

Try this handy home-workahep solder for 
making or mending anything of metal. Mail the 
Coupon now for a generous free sample of Kester 
MetaJ Mender and ‘'How-To-Uac -It” Booklet. 




KhIct Solder Carnpaii^^l^l'-l'OWrLflhEwiKid Ava-., III, 

wq-jiA Dir free uunple of Kevter Mrtiil Mender uid 
"-Uaw-to-Uie^ir^ Boclirt. 





fJitV- - Sfatf , 

Mail Iha ■■■■■■■ 
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WE MADE THIS TEST 

Two "hlotka of ^OOd 
were gtued together with 
LsPiSg^'s PlAslic Rcaitt 
Glue ^JortbA later the 
same two blocks 
still welded tightly — 
|art>vinE corcluSEVtlv 
that LtPage^a is 
/u^o(y waterproof. 



* QUICK MIXIMC 
WITH coin V^ATER 



* RE^C}V-TO-IU$£ 
IN ac SECOhLOf 



* LASTIhJS 
STHEM&TH 



WATERPROOF 

p(mti€A£^in GLUE 



4 HANDY SIZES 
10? 25? 50? 85? 



Pfrpt. 



EAST PROFITS JH PAINT SPHATING 

I^Lnt -WLllA. nOiiiKii. mH-ru, iurnLiurii^. n<JkB>- 
nmciJi^iirT fri^Ltrr, i-« Jl- ETKic^r 

I tD ViALt Lll> Ae, n>4H^?l yE■ nUh O LU1, 

1% It, lluJt-. WiJIUlu ^»Lt- 4 d | 1 >», 

■nniiTi.. P-I. E.I-V OtlAH^NTFEEI. ^■atwtvim^* i^iOl 
mciLur Mily 1 !t I . ] h', ii7 utilr !IUft tnikliir,^ 

r. fu, Si. i:|ilr.fl|^i. U«llJ1« CDO. Dr 

flKE TOUa DEALEB. SMT^uliiT FRf: P. 
f]^ i *iitr[(d 'mi'kSn^ KOWI I /lull i.«K 

Ideal Automatic Pump Co^ rw#tw 

PH-LUp 801 Wjshlnttati Chltaga^ Idluot^ 




JsL Universal 
Tractor 

TnU titm. dilhTp cUllkfatE, thOW. ha 11 - 1 . ifil 
halt TTflrir. ahijyt 3J? ■ dijr. Mnn:, 
IcoutilE-ftee luriR; tlte, Hew pldi« Idl. 
roMcrMi, UnhilE-eiti Limr. by buiriJH 

frem lablterL T^n wec-hi. trial, l^ltKli; 
H.Eu.le).''- Write hdi-y. 

PIPHEER MFQ. COMPANY 

Prpi, V-LQl WdJt AlIlkB, Wiis. 



KEEP YOUR DOGS FREE FROM WORMS 



NEMA 



WORM 

CAPSULES 




U5C NeiRD. Capsules to remove large 
roundworms and bookworms, 
EFFECTIVE — DEFENDAELE 

Drug ^al| 

PARKE-DAVIS FpocIweIs 



Stop and Go at the Crossroads 
of the Skies 

fr^m ppgt 37) 

th^m back to “airways" when they leave* 
In flight^ the ships’ crews arc in direct ra- 
dio telephone contact with their respective 
companies but instructions come from 
“airways” and are relayed to the crews by 
the companies^ ground stations. 

Directly involved in the landing and 
take-off of a liner are as many as 25 per- 
sonSp including two in the tower. More 
than h dosen radio telephone calls are made 
and answered between each ship and the 
tower fi'om the time the craft enters the 
outer zone, lands and goes on again out of 
the control zone. Besides constant com- 
munication with the planes^ the tower 
keeps continual contact with '^airways^' to 
notify it of the ai'rival and departure of 
ships so that the time and ship identifica- 
tions can be sent on by “airways'^ to other 
ports along the hne. The tower also calls 
through the public address microphone 
when the ships are near the port to notify 
the waiUitg room and crews on the ramp 
that the liner is about to arrive. 

The tower keeps a written record of all 
the ships in the station log and directly be- 
hind the chief operator’s position is a huge 
recording phonograph that “takes down" 
every word that goes out from tower^s ra- 
dio transmitter and that Comes in through 
the sixteen receivers. It uses a record that 
plays an hour and a half on each side. A 
red light flashes when the record has to be 
changed or turned over. The machine pro- 
vides infallible proof of just what was said 
and what was answered. In cases of dis- 
pute, in studies to improve procedure and 
in the event of mishaps^ it is of incalculable 
worth. 

The flying procedure in progress as you 
entered the tower was what is eaUed con-^ 
tact flying; that is, when the plane may be 
controlled by visual reference between it 
and the land or water. But a change in the 
weather outside brings a haze and then a 
robe of darkness about the port. The 
weather bureau.^ watchdog of the skleSr 
finds the ceiling less than 800 feet and the 
visibility less than three miles. The letter 
“N"* goes out vifith its coded reports, sig- 
nifying that the port is now an Instrument 
flying rules. The ships^ crews get the word 
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frdm their ground station^ relayed by 
^'airwaya^^ from the weather bureau 
through ihe companies^. Now,, a wholly 
different mutine is followed. 

Under instrument control incoming ships 
pointt not for the field, which is invisible 
from the airplane^ but for the radio range 
station. Northwest of the field at Chicago, 
it is approached along any one of four 
beams or that go out at right angles 

from it and are identified by radio signals 
to the cockpit telling when the plane is on 
the course of any one of the beams or in 
any one of the four quadrants outside the 
beams. 

When the ship is directly over the sta- 
tion, the radio signals cease and a hght 
dashes in the planers cockpit This notifies 
the crew that they have reached the *‘cone 
of silence/* a dead zone which immediately 
establishes the planers position with ref- 
erence to the range station and hence, its 
position with reference to the landing field. 
The plane flies on through the cone of si- 
lenect turns and gomes back. When it 
reaches the cone a second time, the exact 
momeiit is noted. Knowing the speed of 
the plane^ its altitude and the distance from 
the field, the crew can now proceed, watch- 
ing altimeters and the clock and noting the 
radio signals along the beam until the time 
comes for a turn to the field for a glide 
down to a landing into the wind. If the 
port is not visible at 400 feet when the ship 
is directly above or at the edge of the 
field, the plane must resume flight and pro- 
ceed on instructions, 

Sometimes the pbne will be sent on be- 
yond the radio range station to fly back 
and forth between tw^o points on the “leg,” 
a “sidetrack in the air” until the tow^er can 
land it^ Perhaps it may be necessary to 
keep several ships waiting outside the port. 
This is called “holding/' At their various 
altitudes, previously assigned when their 
trips were started, they are thus “stacked^^ 
up in the skies along several ^*sidetracks.^' 
"n^ey are always separated at least 1,000 
feet vertically and are from twenty to thir- 
ty miles apart horizontally. As the ship at 
the lowest altitude is allowed to proceed 
in toward the field, the one at the next 
level is ordered down and so on, until the 
"stack” is “unstacked” and all ai-e in. 

Instruments in the control tower are in- 
(C&ntinufl-d -to paga ^70) 





mroAMxrroN «fi piavti» 

FAff «X>K 

"A FH« for fv«ry Purpoim,*' 

NICHQLION FILE CO^ n Atn SI. 

PRDVIDEN^^ R.L.U. L A. 

47»h>l4$[tn 



Plastics get a sjieeily “manicure” 



« Tlifi fasl-growing plastics indii&tiy ofiers lucrative 
opportunities for tKe skilled worker — in shop, foundry 
and research loborstory. Files are an indispensable 
pan of his tool kit. As with many other distinciive 
matenaJs — Jike oJumiimm, gLainless fiteeJ^ for iu- 
alance — working on plastics requirea The right 
fgr the 

Yon can be sure you're right when you lum to 
NEcholaon or Black Hiamond 
brandFK^ Nicholson — world^a larg- 
est file manufacturer — keeps pace 
with every new devdrtpmrtit of 
industry involving filing problem^ 
quickly designs the right file for 
best resulta and worker efEcienoy^ 

There are eeverol thnii$and 
kinds, cuts and ghes of Nichol- 
son and Black Diantond Files. 

But they all have one thing in 
common — and that's gts^ityl 
Everyivherc they're "making 
good"- — and helping their users 
“make |£ood.** Fiefe/ve perfect files 
tn every dozm 35 the guarantee 
of Niohol^ti and of the hardware 
or milbaupply bouse which sells 
ihem to you. 
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The broad ftnooch ribbons of concrete which 
cri^s-cross America and the latest 5uper-highways 
are an invitation to swift travel by motor c*r. But 
they are also a severe and sometimes cosily test 
of its Condition* 



Sustained bi^h speeds cause |^as and oil consump- 
tion to go up by leaps and bounds. High operating 
temperatures ofreaiinies cause prc-ignition — -that 
sudden, annoying loss of power with tough* un- 
even engine operation which shows that your 
spark pJugs either haven^t the proper heat range 
or have been thrown out of it by compression 
leakage through the spark plugs. 

Cham pion's patenied SiUment seal elinitdaces 
troublejaime leakage Iw ordiaaiy sp^rk 

p/vgs and holds each spark plug rigidly within Its 
assigned heat range, thus giving Chainplons the 
widest possible operating range. Insist on Chani- 
piojii for best performance, with greatest eco noiuy. 



oAs^au/ ^ 



teresting. At the operator's right i$ a 
switch for one of radioes most recent aids to 
aircraft operations at the ports, the ultra- 
high-frequency landing system. This is a 
slanting, directional radio beanrir released 
from the ground at a corner of the field and 
sloping upward across to the opposite cor- 
ner. Instruments in the liner’s cockpit tell 
when the ship has contacted this beam 
properly. When the hookup is made, the 
ship can hterally coast downhill on the 
beam with the automatic pilot working in 
the cockpit and with little left for the crew 
to do but put on the brakes when the 
wheels touch the ground. 

Other aids for the control tower men are 
the Kolbman altimeter and barometer, the 
accurate guides now standard in most air- 
liners, the control for the localizer radio 
beam that enables the planes to pick up 
the runways and come in more accurately, 
the wind gauge whose sensitive needle and 
flashing lights register the wind's direction 
and velocity, switches controlling the 
room^s sixteen radio receivers which have 
quickly removable coils so that frequency 
changes may be made at any moment^ three 
microphones, the^Tadio transmitter and a 
special alarm. 



Our Coastline ’*Wall of Steel” 

(Cen linked ffvm ^^3) 

idly to reach new firing positions in pro- 
tecting moving troops^ There are a few 
fixed antiaircraft guns at vital points, but 
all the rest are motorized and can move on 
highways — guns* searchlights, and all — at 
high specdsr Regiments of antiaircraft ar- 
tillery are capable of traveling more than 
300 miles in a single day. The present 
standard weapon of Coast Artillery anti- 








Cbanipjon has 

for model 
«Dsinf j wljidi 
<lepcndahl« perforEiiaac^ 
re^uEar Cbampic^ns. SiU 

taxni leiJed. SiUimJciii* jq 
suldEOi-, iVlJo3(^ ae^ijlc-poic 



«ltciwlcs for &i¥ stAtiioft. 
One piece confthictfon. 

CHAMPION 

SPARK PLUO Ca 
9CO UtloD Ave. 
Toledo * Ohio 
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aircrafrtinils'is iKe 3-mch antiaircraft gun, 
which fires ^ 13-pound projectile that is 
effective against enemy planes 4 miles up. 
The shells have time fuses set to burst in 
the air among the enemy’s airplane^ It is 
not necessary to make a direct hit on a 
hostile aiipiane to destroy it. In one min- 
ute a battery of four guns can fire 100 
aimed shots. Each antiaircraft gun battery 
has a director^ or mechanical brain.'" This 
complicated instrument, pointed continu- 
ously at an air target, automatically com- 
putes the right direction for pointing the 
guns and transmits it electrically to dials 
on each gun. The gun crew reads the dials 
and tui‘ns other dials to point the gun. 

Antiaircraft guns are supplemented by 
searchlights of approximately 800,000,000 
candlepower which illuminate targets at 
night. To enable the searchlight crews to 
find the targets quickly as they approach 
high in the air over the guns, sound loca- 
tors are used. These are really huge aids 
to hearing by which trained listeners can 
tell the direction from which the sound of 
approaching airplanes is coming, so that 
the searchlights can be pointed in that di- 
rection and can light up the targets accu- 
rately at the earliest possible moment. The 
searchlights, of course, are placed in a cir- 
cle at a considerable distance from the gun 
batteries. Farther out are ground observ- 
ers who give advance warning to the whole 
antiaircraft defense. 

To deal with low-flying enemy attack 
planes, our troops use the BrouTiing cali- 
ber .50 machine gun and the 37- mm. anti- 
aircraft gun. The cahber ,50 machine gun 
fires a stream of tracer bullets half an inch 
in diameter. The tracers burn with a bright 
light, so that the gunner’s eye can follow 
this stream of destructive fire power for 
nearly a mile. Each machine gun pours 
fire at aerial targets at a rate of several 
hundred rounds per minute. The 37-mm. 
gun fires a small shell weighing about a 
pound at a rapid rate and is a powerful 
protection against hostile aircraft. 

The current European war has shown 
our military high command the need for a 
more powerful antiaircraft weapon; the 
Army has now begun production of a 90- 
mm. gun. Also in development is a 4.7- 
inch weapon of longer range and more ef- 
fectiveness even than the &0 tnm. Automat- 
ic loading equipment is being developed for 
firing the 90 mm. gun move rapidly* 
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BE PREPARED! LEARN TO SHOOT WITH BENJAMIN 

■p» 

HARD 

ACCURATE SHDDTING, , 
WITH CHAMBCWD AIR ' 

ViM CH iM* -arw mpcld KHJ4MIH AIR RFFLEl WITH "IlT 
VEH H^MBFUMP f1rir%i 

uvaod fcba bnuM uT cun |iln|- Miliinc. hilnlLn^. ftlc.i Hi lu-p-ti 
•fart* Ivrtw laArf^klrtfeMi ulLh MUtlili IflAibtlidwp 
rTT^-J w tfM-n-KrJ Liia^t^l ■t?iu- kIid. VfrJt AdStHt-Himr 

TrIwivr-'WMy L* rt H jiiii Pwrn#, ^ujii sip.t, ki^i uiifa ^ \^, 

Em«I 4 Bibai CJ irr .-rt: .pa nn*^— 

nr 



HABI 



#4y L* rt H jiiiI Pwrn#, ^UiJii sip.h M^i uiiii ^ i:i>, »iriH fiut 
- - - - 



: t*-. ■>. t— Ji. M>. 



‘££A: m 

MP— nr^ 

^H»Jr iQp 
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u 4c*iur 
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TEST-O-LITE 
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Tests Everything Eiccirlwl 

From 100 to S50 Volts AmtANCcs 

A r«tl nPf-ir**ilTF f^T Plr^trl- 

r1»iui iLlnl lifiiiiH! It Hm 

lllifll anrn E-;ei III nP'^3 vLlIl 4L 
Nn-nti ll|fh1 wSdrrj inll.Hr Ifi^ldniv 
whiTr n«’rr|r 

flLrc'uLld, rUt-oUT". Jiit>linfii, 

ru<LLiH. dll likotld OE" clfi’lrli’ np- 
iSImicW. Ttl]g A. «■' fTviin 
C. far Ntipdfl'rr Iti nrdliiJiry 
rlum^ir IO=t liUJtK 1'riMnrulii jwii 
5lif i*"Hh fllH fiiir r.vrylm In 
l td I puifll’i. l.ltMlirir' 1,-uiJJiLBIuf, 

tatentep 

L.S.GHACH MFG, CHRP. 

Newark . H. J.. 
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Save Your Tires and Money Too 

(Conti nysd fra 85) 

suddenly T often sliding the tires. It would 
mean money in their pockets if they would 
coast up to a slop signalp then brake their 
cars to a stop gently. 

Bruises are a serious cause of tire failure 
because they’re frequently unnoticed. 
There will be no mark of the injury on the 
outside tread or sidewall rubber unless the 
object struck is sharp, yet the tire — e%^en a 
new one — may run only a few hundred 
miles before it goes flat. Bi’uises, or fabric 
breaks, are the result of a tire hitting an 
obstruction in the road which ci'ushes or 
sti^ctches and breaks the cords. Striking a 
hole in the pavement, a large stone or the 
curb Vidth sulTicient force wjU damage any 
tire. 

Here are some things the car driver 
might remember; 

Rear tires wear much more rapidly than 
front tires because the power is transmit- 
ted through them. 

Tires installed in the late fall may give 
35 to 30 percent more wear than tires put 
on new in the spring, That*s because rain 
and snow act as a lubricant to tires while 
the heat of summer driving causes more 
rapid tire wear. 

A wheel assembly one ounce out of bal- 
ance vnll develop a 12-pound vibrating 
force at 60 miles per hour. In auto test 
lanes, wheels often are found six ounces or 
more out of balance,, which means terrific 
punishment to tires, parts of the car and, 
of course, the driver at high speeds- 

Wheels that do not run parallel with 
each others — are not lined up^ — lose their 
tread fast. A tire one- half inch out of line 
is dragged sideways 87 feet in evei^^ nule, 
scraping off the tread at an alarming rate. 

Close to one-third of all the rubber used 
in automobile, truck and bus tires could 
be saved if drivers would follow a few sim- 
ple rules drawn up by our engineers: 

Watch inflation, making sure each tire 
has the recommended air pressure and 
check frequently. 

Take your vehicle to a tire service sta- 
tion for an inspection every 5,000 miles, 
Thus you guard against hidden bruises and 
cuts, as well as improper balance and 
alignment. 

Switch tires around every 5,000 miles. 

(CoTilinvitd tfl page- 174) 
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if you’re a PIPE SMOKER.. 




you may, like COLUMBUS, 
/VlaJce a ^idcove>tu 



^ At hpartj y<Su*re rtally & vOya^cri ex- 
p pIor«i:— JoDkmjf far y&Jtr pipe lobacci^t 

. . - Who knows? . . . You could ei^ily 
discover it inerely by stopping ioto the 
corfier tobscconist's snd asking for 
Peper's Pouch MiKtune . Then you'll 
probably agree with Mr, W, E. Anderson, 
of Los AngeleSj who says: has what 

IE caJiLes to make a fine tobacco . . . miid^ 
ness^ aroma aod body." Costs ooly 25f± 
to And out! i 



Columbus had a h^nl H.€ had pau^n tht QN^^rIt*s 



and sail a*td sail, ht ih^/ac^ if/ t^anaf ha and 
hffare ioMchm^ San Sait^adi^r in I45?2. - , . DISCOVERING 
YOUR TOBACCO is &g much 

If your dcdcr canscn suppty yau^ lend for a $itt\lctA.htc jilk 
poTHihJiiU^, t& Pouch Muiu« i;Hvi$Eoo, 721 N.Jifsi St^St, Louis, Mo* 



CHRISTIAN PEPER SUo^ 

SU^xA 1852 




^8te WQ CTo/ne 

on HARLEY-DAVIDSONS 

HiH». Tflleyf. Tivet4 end roads for miles ate 
waiUng to be eicploredn And when YOU own 
A rugged, dependable HArleY-l>evidaon yau71 
be tight there with all the other liders — 
taking in M the lun and excltomeni Yee— 
and you'U bo"oiMi oi the crowd' 'as yon pal 
with new IrJende el ii^a^tingling race meels, 
hiUdSmba, gyi^tomaandclherthiiU-produc< 
ing knetoroycle evenis. See your Harley-David- 
eon dealer— eek ebout hie Easy Pay Plans. 



MAIL COUPON NOW 

HARUEV. DAVIDSON HDTDR CD., Dtpl. P. H||vJnhEf. Wii, 
Smd FREE blst J**PPff* flUMt 

^iEh thrhLLLiiK plcl>iLni^ bncl HE£^rin. ALsa LthM-KEIat-e QtL 

t3i^ utu' In cftcl4S€(1 tor molLIng w^i- 



NftDlf. 



Addriiii^. 
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lATHf 
DPIIL 
^RESS 
anCULAR SAW 
EMERY WHEEL 
SANDER 



IhiT^blr^ Pow^rfplt Htavkly BoiW! 

TWs frtswer tonSft In one flofFipuct 
unStL Fabricated Bte@l cninitructi^m 
with hijfb ijuaJltr brcmit* bearing r 
Lathe a7“^ bctw*«n eenteicv. C" pr a"' 
f^iiH^ulKr iaw. nritl piilla 

drill In itwL Ui« H Hj. motor, 
iQ handle all t^pcs of Kom« 
woodwork] Get the farita now 

balure prices advance. Write Tctday! 

EMffICK MACHINE CO^ INC. 

1AG3 FULFORD ST. 
KALAMAZOO, MICHIGAN 



— FOR LITERATURE 



YOU SAVE SfOnlEY with 



N THERinaS'TATIC 
^ Hot Water Heater 

Cofi^Acl . . 



An. A-P TEItftSaoaTAtlC COJf' 

TltOlr y«i liuf ril njr Wni'F’r lii'iii,- 

■PrS ftCCTiH -wiLi't Hi lECaJjTi rfllipl-HFt 
E^^pcratmrL' -riJijr iit'iJ iiic^i '■‘H'hFvjii 
jkEECilChQni ll^'itf'riiLala'U], J^e&rKlITLICMlj 
>cur Hr.il i^r ih'iiiM jubMii A-r 
TUniiMiENf^TATIC an. t-nNTritiT_ flr 

uftCip rllni.-E. 

AUTaMATte FflODUCTS COMPANY 
1432 N4Plh la-nil St.. MLFwMifhfo . W il . 
a tfaaH^W^HFvr of Ornenifobb- C4nifr?l« Jw JfulFFp, ITaitr H'MJrrj. 

OJ Jurn^HF afcj f^anJ-FirP-d Mr,d Ar.i. lr^ 




■ IrJTan-'n. 



FREE! 



NEW ItRlTAm 



Sdfl- Paj-e handy Tcfcrence took on complete' 
Ifnfi oE Stanley Toole, pine helpful tables 
and informottoB, Write for Catalojs 3^- 
STANLEV TOOLS Dirinivn Of Tlw 



105 EUd 9T. 



Costi. 







FactoiyEli 



nces 



Iflfi Style* flTid Siiefl, Coal-Wocid 
Rancea; ComhinaU^n Gsa-ConI or 
Oil Ufkniceh ; Gaa Ran^ea ; OLI 
EnnKcs ^ Oil Hcetere: Cctal-W^od 
Heaters j FumAciri. 30 Dflys Trial. 
24 hr, iHipmei^td. l.lTfHl.flOQ Satielied Ueenn £s4y Terms. 
I>own on Btovea. Factory suArantee. 

KALAMAZOO STOVE & FURNACE CO,| MFRSl 



“A KalamaziiQ 


n«ii«t«r JIvtnut 

Kulanuzaiii 


Direct to You" 


11 i«ui ilrii tHHlnni 



A recommended method is lo move the 
front tires straight to the reaPp then place 
liie right tear tire on the left front wheel 
and the left rear on the right front wheel 
Don^t start quickly or stop suddenly. 
Avoid excessive ^eeds — take it easy. 
My objective here is to encourage a sen- 
sible middle groimd view of the rubber 
situation^ not to arouse alarm. As I see it^ 
America can get along quite nicely. We 
have a supply of crude rubber on hand, we 
know how to make synthetic rubber, al- 
though many months would be requii ed to 
provide sufficient productive capacity, and 
we have large reservoirs of scrap from 
which reclaim may be made. We can, so 
far as it is possible to foresee, continue the 
production of essential rubber goods. 

We cannot, however, indulge in waste+ 
therefore every driver should do big paii: 
in conserving our rubber, a highly strategic 
material in the national defense program ^ 



Window SKade Used as Screen 
For Showing Home Movies 

Coated with aluminum painty a good- 
quality white window ghade makes an ex- 
cellent screen for showing home movies. 
It is mounted on a roller the same size as 
one in e window where It is used, and it is 
siibsLittited for the regular shade. Two 
small metal or plastic ringSt sewed to elas- 
tic strips at the bottom of the screen, slip 
over brads in the wdiidow sill to hold the 
screen tight 
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Money With Midget Movies 

(CvriS-iiiiVV^ frdril pd^v- 5$) 

nent kind of entertainment. Often pro- 
posed in the past^ the idea had to wait for 
the perfection of satisfactory 16 imn, pro- 
jectors. Only a few thousand boxes aie 
now in use, but the expectation is that 
upwards of 20^000 wiU. have been placed 
on location before the year is over. 

Most people in the industry agree that 
the box movie is a logical improvement on 
the public phonograph and that eventually 
the present price of a dime per movie will 
be brought doviH to a nickeL Numerous 
technical improvements in the present 
boxes are being worked upon, including a 
selectivity feature by which lh.e patron can 
select the subject that he wishes to watch 
Instead of having to take the next picture 
in. the magazine^ 

Other improvements that are forecast 
include air conditioning systems for the 
boxes to reduce film breakage, as well as 
improved methods of dissipating the heat 
from the projection lamp. Prisms instead 
of the present shutters, now satisfactorily 
used on some motion picture editing ma- 
chinesj may he another way of reducing 
the amount of servicing that the boxes 
demand. 

Use of steel tape instead of transparent 
film stock is one proposal in \vhich images 
would be taken from the tape by reflected 
light. Visual movies from I'ccordings on 
ordinary phonogi'aph records are a subject 
of research in which a television type of 
receiver is used to translate vibrations in 
the needle gi'oove into light patterns. Al- 
ready developed in a rudimentary form^ 
this sort of motion picture would be auto- 
matically synchronized with its sound be- 
cause two pick-up needles would be em- 
ployed in adjoining grooves, one needle 
picking up the picture vibrations while the 
other picks up the sound. 

Some enthusiasts in the industry foresee 
the day when miniature movies will be 
used as a sales aid or for demonstrations 
on department store counters- 

At presentj short subjects that are made 
for the meter movie market should be sub- 
mitted to the manufacturers of the boxes. 
If you produce such a film and submit it 
for sale, remember that it will be bought 
or rejected on its merits just the same as a 
manuscript that is mailed to a publisher. 




TOUGH ON OIL-PUMPING 
GENTLE ON CYLINDER WALLS 



% Oll-pumptnq ih* t*d ika± wo™*'^'Y&iir 

mol or oiiQall-DEi-^'d.oii't ditLoY/' The longer you 

pul It ofl — the more It ccmJil, Fur oil-puiapLtig ti^uuHy 
mflcmB- rapid cyltador ban stOitud — and that 

leads 10 a loUQ troll df Imubl* and *xjpenu« 

Flor It aofa. At f he first sigit of ail 
gel HoBdngi Fiiton lUng». Tti*y itop oU- 

pumping and cb*ck cdtUy cylinder wean Any qoed 
eiecboraJc con Inetnll them quickly econdmlcdUy^ 

Buying a iiE*d <Mx7 Ask the dealer IF ll'e Sleeh 
Vsnl RatffindJUonfld. If'e a boEler buy 1| II K 

HASTINGS MAJIUTACniHING CaUPAirT « HA^KCS, MICWlCAlt 

H-avliugB Mfg. oE C^adA, Ltd., Toroat« 
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Science Rides the Rails 

(C<9nt£nued from Colorata Section) 



and telephones in each of the other dyna- 
mometer and instruTnent cars. Seven steel 
caboose cars capable of withstanding se- 
vere shocks .were placed throughout the 
train and, with the dynamometer carS| con- 
tained all the latest instruments for re- 
cording the tests. While the tests were in 
progress research workers wore kept busy 
in the laboratory compiling the data from 
the records of the tests. 

Science has given the railroads delicate 
and accurate scales to weigh loaded cars 
as they roll through yards. It has abo giv- 
en them great piers where railroad cars 
are picked up and turned over like toys, 
and their cargoes lowered gently into ship- 
holds. And it has given them modern yards 
with car retarders where cars on incoming 
trains are reshuffled quickly, and safely, 
by remote control, into outgoing ti'ains. 

The raili'oads’ customers get continually 
better railroad transportation because of 
railroad research. For example, to study 
the effect of different temperatures on per- 
ishable freight, railroad research workers 
have ridden specially equipped refrigera- 
tor cars through the desert heat — gather- 
ing data of immeasurable benefit to fruit 
and vegetable growers. 

Other raili'Dad research workers arc ex- 
perts in fi'eight container materials, con- 
struction, packing and testing, and are 
constantly developing better and cheaper 
ways of packing and loading freight of all 
kinds in order to eliminate damage and to 
reduce shippers^ packing, container and 
loading costs. 

As these few highlights show, the rail- 
road mdustry definitely has been “awake 
at the switch'* in the matter of utilizing 
scientific research to improve railroad 
services. In recent years, in common with 
most industries, the railroads’ research and 
modernization program has been intensi- 
fied — with amaring results, too. 

For example, since 1920, railroad effi- 
ciency has more than doubled, as meas- 
UI‘ed by ton miles per freight train hours 
As compared with 1929, the average loco- 
motive today is much more efficient than 
its World War predecessor, the average 
freight car has 2Q percent more capacity, 
and the average freight train speed is 62 
percent higher. Today overnight freight 
service between points four and five hun- 



dred miles apart is commonplace. Freight 
loss and damage, which was $2.66 per car 
in 1920, is now only S3 cents. And the ship- 
per's dollar will send an average ton of 
freight 105 miles today instead of 78 miles 
as in 1921. 

In 1930, the total mileage run by passen- 
ger trains at average speeds of 60 miles an 
hour, or more, was only l^l00 miles a day . 
Today passenger trains operating at 60 
miles an hour or better, cover an average 
of 65,000 miles daily — and passengers trav- 
el with economy in comfort, even luxury, 
undreamed of even a few years ago. 'The 
passenger's dollar today will carry him 57 
miles; whereas^ in 1921, it would take him 
only 32 miles. 

Thus, because science rides the rails, the 
American railroads are able to give con- 
tinually better service at lower cost and to 
keep fully prepared to handle, at all times 
—smoothly and promptly — the peak loads 
of American industry, agriculture and the 
national defense. 



Reflecting Cloth on Card Table 
Is Adjustable to Any Angle 

When you take portraits at home, try 
fastening a piece of white cloth to the top 
of a card table for use as a reflector unless 
the card table already has a white top. The 
table can be moved easily wherever it is 
needed, and by changing the position of 
the legs, the reflecting surface can be 
placed at almost any angle. 
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BOTH must breathe ! 



A t SOjOOO feet> ahove all animaL life, 
. 10,000 feet aliove the extreme limit 
of Alpitic mountain vei^etationN higher 
than Everest, higlier even than the 
South American condor ^soariiig over 
Ch i in 1 >r>raxo — M A X F I A ES I 

A neither tnediurn }jas been added to 
the land and the sea, almost another 
dimcjii^Jijji haa been adde^l to the air 
itself — the stratosphere. Ilere^ planes 
<ran travel phenomenally fast^ amazingly 
far; here are the high roads for to- 
day's bombers and Lomorrow'-'j trans- 
ports; here arc the new high battlefields 
where a supcrplane may rise to dom- 
inate the skies — and all the earth below. 

But at ff;et in the stratosphere 

the air is HO thin that no human lungs 
and no airplane engines can breathe deep 
enough to sustain life. 

Yet with the aid of oxygen masks 
man breathes and survives; aiid^ wnth 



the aid of turbosuperchargers^ American- 
built enginCuS can breathe and fly nearly 
.seven miles up — “on top^' of the best 
combat planes of any other nation. 

More tlian 20 years ago a Crencral 
Electric engineer. Dr, Sanfortl A+ Moss, 
equipped a Liberty airjdane engine 
with a turbosuperdiargcr that he had 
^iesigned. And for more than 20 years, 
while America's aeronautical engineers 
designed ships to Hy farther ami faster, 
{.leiieral Eiectrie engineers worked to 
perfect the machine that would enable 
them to fiy Jdghcr and higher. 

Today, no bombers can fiy fartiier 
than our .Vnicrican bombers, no combat 
p limes can fly faster than our American 
interceptors and fightersH And^ thanks 
to the turbosnpercharger* no enemy 
planes can rise above themn General 
Electric Companyt Schenectady^ N. Y. 



GENERAL 




ELECTRIC 

M^22HSL.llt 



OCTOBER, 1941 



177 




Avoid tirafts—RediKO Heafia$ Biiis 

KALK KORD 



Coulks Windows and Doors 'Seals 
Cracks Quickly, Easily Widiout Tools 



T liii [imcidag, now, low^zodt ppqlLnq 
wmpokjftd ^nabldD ywi la mil WiA- 
daw aad door fmoiHfl agaLul oaEd, dial 
‘Pnd dLrl; fiJli -et-ac^k* ta plaDtrr and 
wocxSwxrk. 

kiailEsr Qppljdd Vrilk flilqnji ntaan. 
Paabod in DNimniD-at rolls boadi; 
n«at and «l«aB la watk. KoJk Kord it 
nan^-csidiziag, will lud c-hjocbp cmck, ar 
kai44^. S«ali ar^aki tiahlL^ aod Hart 
bflil- Udb indciaiT or auL 
Caidk -h^l4li Salk Katd now. Lat^E 
Tocu kaabing' av«d wallli- 

and dro^i dUi vfittHt. Um it la moI 
aculglillr CTCLcki La plioilDxar wnodwwk. 
h'M waEorpraaf and can b« p4inb#d 
inuTifidiakal^r^ 

Uh-h aTarywhara aalltuilatigc 
abaal Kolk Kard. Trf d yDurmnlfl Cbupaa 
briaga fwi goanaiu fund paakoo*. 



•Seftii GonpOM *7oda^i-^ 



I MESSlTrE ^m^DTEPlBFf^ CO- 



I 39 dQ QiaaiNn St. Lwflin, Ma. 

1 lend 2Sc for wbidL pIcHU* unJ mo PP4 

I nnHl orxrtaii of Katk Kard aonlaiiidiLg lb ff- 

I -af tautkiag cninpcHiJid. 



I HaiQDjL. 

II AddiaH. 
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That^fi^ whst mechanics are saying 
ohpur “Cures for Used Cfir Ail- 
ments.” Write for Free copy today. 



CHAMP-ITEMS, INC. 

MAPLE AVE., ST. LOUtS, MO. 




GERSTNER Tool Cbosts 

Thr ClinU ihnl nvQfvor nn Fe«t 

f[^ Hiid TDiiLrankt^rp, 

CER^TTiER TQQE «lfE»TS 
A4 l Cptumbin S^.. Paytoa, QihbJ 



WORLD'S LOWEST PRICED 

ADDIRG MACH IRE 

IHAL f or RU^INLSS QW FIKUNU. IJ£I. M III wt MU1 

OLI^hRANTKEP ACarHATl-:. fiat | UilLTISH 
I'nr. Openici wktb mij a bnCTT fllrh. ygrAk- CGI -t 
A ildc, siiblraeLi, raiilllnl^kH, dkvk[hi. VBIhd ho 
■i'uunts nil lo Ir^ iiimioo I'tTi fc<F kEirkr ■Dhkt 
aiET md ci-rr tdiiiil filit— tw Dmloni. TpIT -inil 

KrliDol iJH^. irnNtlT H.iek atrAIIANTtlE. Stml n«nr 
■Ml srIdEiH Pay pAfinkin nnly |iS.^ p 1 » ihhIlrc. 
titbit Full i^Ui d HjriHlii V..K.i Mtmtf h-ncl. la la 6 mvt 
If m diPkgnUd. agents WRITE. 
fiiLOULiTQi mcHiiif tOdNki^ntPT.ifE^p.o. ui3niii.eiiieARaiiL 




Progress in Lilliput 

(Continued from pa^i 6^) 

that they have been accustomed to han- 
dling mechanical toys, working models, 
power tools and automobilest trucks and 
tractors at various stages of their youth, 
thus getting early preparation lor the op- 
eration of complex mechanical controls 
built into the skyfighters o£ this day and 
age. For this reason the govemment is ex- 
pected to be lenient with regard to the 
manufacture of small engines which are 
used in model airplanes, motors so success- 
ful for their purpose that model authorities 
say that in recent months the model air- 
plane enthusiasts have grown in number 
until they outclass any other single group 
of model enthusiasts. 

Tn fact the govemment itself is behind a 
campaign to encourage the youth of the 
land to make airplane models in the hope 
that the youngsters will become airminded 
later on when the nation may need their 
services in the air. The campaign is in- 
tended to encourage the manufacture and 
operation of motorless models in elemen- 
tary schools, power models in junior high 
schools and actual man-:^cd gliders in 
high schools. 

The war situatioii is likely to have little 
effect on the enormous group which forms 
the original nucleus of the model hobby 
group — the railroaders. The draft and the 
recruiting which has enlarged Uncle Sam^s 
armed forces have not reduced by any 
great degree the number of model railroad 
fans in the nation. The reason is that the 
average model railroad hobbyist whether a 
tinplater or a live steamer is a settled man 
in his thirties and is likely to have one or 
more dependents in the form of a wife and 
children. 

Another factor has brought about a 
change in the model railroad fields how- 
ever, and this is the continued trend to- 
ward smaller apartments and houses in 
new construction. The inclination Is to^ 
ward smaller model railroadsf away from 
0-gauge. 

A surprising and entirely new develop- 
ment among the railroaders is the fad for 
the manufacture of street cars. Experts 
say that the average railroad fan. is far 
enough along in years to have seen the 
rise, and the gradual decline in the popu- 
larity of street cars^ and a sort of nostalgia 
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forth? things-that“Used-tO“be causes them 
to wish to preserve in three-dimensional 
minlalLire the ti*oIleys they rode during 
their youth and early manhood. 

Another general trend in models that 
move, but which are not powered^ Is to^ 
ward oil wells^ derricks, steam shovels^ 
cranes, turbines, motors,^ generators and 
office building elevator mechanisms. 

Among the hundreds of thousands of 
model fans who specialize in ‘*shelf ' min- 
iatures — models which ai^e not poweredj 
but are for decorative purposes — ^the ship- 
builders are still in a great majority with 
trim little modern sailboats most popular 
because of their simphcity and ease of 
manuiacturep but with a great leaning to- 
ward obsolete frigates, chppers and color- 
ful and intricate sailing types which flour- 
ished throughout the centuries. Those 
shelf-model makers who are not interested 
in seafaring subjects, usually favor tiny 
scale models of modern homes, especially 
country houses, but the lure of the obso- 
lete also shows itself in the favor shown 
for early American blockhouses and forts. 
The use of plastics has increased possibili- 
ties of sheK models. 

A tremendous Impetus to the making of 
models is expected to result from the in- 
spiration of Paul McAlister, New York in- 
terior designer, who has evolved a minia- 
ture kit which enables the housewife — who 
has been generally immune from the 
blandishments of models — to set up the 
walls of a miniature room^ cover the floor 
with a rugj and then from a wide selection 
of tiny model pieces representing furni- 
ture, to lay out the room and view the ef- 
fect before buying real furniture. Tlie 
room itself and everything that goes Into it 
is in exact scale, so that it is impossible to 
get the arrangements out of proportion 
while placing walls, carpets, doors, win- 
dows and the 76 pieces representing stand- 
ard furniture* 

Fans say that you can't handle models 
without becoming hobbyists, so it may be 
that Miss and Mrs. America may soon join 
the miffions of men who almost exclusively 
form the inhabitants of the present world 
of Lilliput. 



([See mdexjpage 4-A,to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 



ONE THING TO 00 
DEFORE TOO GOT 
it CAGINET HEAHR 




See the orTginal ond only genuine 




Models for OIL, COAL end GAS 

• B«a-qtlfuL Modfm. A tiinds&Tne addition 
lo Y0UX living room. 

• CfrculAits h-tstthful warnDth. Xeeps- 

fl^prB. waflfl. 

• PflLetiiEiJ In ten El-Fire Air Duct sav#B fuel. 

Turns into warmth. 

THE ESTATE STOVE CO-^ HAMiLTONp OHIO 

THERE IE DNir ONE HEATROLA . . . riTArF bUlLDS IT 



UP mup uppTPOiA . . 
ffe'u mrnus mr pop mu 
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Senaitbn in ahocFit "ClLppcr^^ 
Z1P3 on &cd off inatatitly. 
Now's tho dnifr to tyiiiltl your- 
0cSf a highly iirofitiiSAe ^hoe 
with Clipper imd 249 
other BensBtionaJ ahqe styles 
for mm and women. Dresd^ 
work-aporta atioe?. 
Prietjs low as S2.93- 
EatremDly liberfll protit 
for you. Complete dales 
out^t ahh»olately ftoe» 
Write now. 



M4S0H SHOE MFC. COMMHY, D^LXSH. Ch3|pm Fife jm 





□PPORTUniTIES 



IN ■UlL&lpra ^ 

THKAH producliiK fwtmaijwit 
uvLniTA <tt I ^3 lubw, 1 fH musplnr. jnd I /3 
iwnxl eoit»— a*Jilar. tuMic*. ^cn«r or McULd 
waljA— pitAfn aw 4Q calr?rHi 

WB (tOLK^ van with AiiWUffutle Mn^niiif — 
IHTEV Iimlurlidii Otiv or 1-'W« ■l«*'Ti . EtlU-lP- 

mmt ™m" tnrt d 1 nthw iw^srWaCH wkUi 

n^iyp] C^iMrkly. Ui.Lfcll,.^ 

1NVErriQATE--t44 UA *1l£iW VEMI Tfiliy h>nJLw 

icidnr cJTtra yTW th*- o™rlwTi.| ly |ti? 

lippnwthp c^xpnnplvn »i»4 iimnt Lia a Dunintwi 
^uf owEii. uiilne TAW mnwrliitfl Hinkltuta- ia jour 
!rrri(gWr H'rlia tedAy. 

W. TL DUHH MFGr CO^ 

SOC WhE a4lh St. wgttjiHd, i^i-aiflara 



’fSffPPt Fof All Boatf-E Pcrfikrt goida i^lvea new 
moiJirtHNit mloB u-iid tlkrOMtlfttlon On. 
Judtrlt*^ IVljirin«i $fiiotli.gh t-Lnntrrn. Write for 
Y-neht4iiniEi.n''H of Nc!w Fi^fTBlI Hep:ii la Ilona-. 

JUSTRITf: JWrG- CO, * 2577 Swthpiirt * Chtug^plO. 



IS" <vxp<iDUE'-c njll r^tmaji I'Iub^SC 



'ntrDducc- eq you EunazinR ]ow>«oat (doiIx 9i.ir: 
I'av -it£v«Li4KiiiB H^IJ unik nialiiiij? nfi ctubru:?- 
jnPiilMi lijfc>i-qLiii1:l4j,' ph^ri-hnknnEifi|I. bClU; 



Hh*^ Nfil^ni^tkr -iH|i^L|7iEimt |Hn-r^1!l9 LH^htAAiS 
<rf KTiTMiky plw pnprlHiofi anlrltliLV- CSip 
Ehic Dd and wnd with aOc nnd ygiir 
33 cxix "Chibitlft" Lype mm For Ai^b. 
k^IrA, Kpilflk "■3J1", -MC. (neccfiL ’-■Mnniry"'* 
fdr ;Aqii? kruih 3«^vUiiik^[C -bnii !lfl ohIu'bc- 
□untH S'^jc4''. IB wxp,^ i>tfnd -49c-. 

SaMifacHim Abiolutely 
CVARAMTtfB flf MONEY BACK 

CvwfliE. far UHi-prLiktlnip TtcfTBlI-vn:. l^prrlaL 
[iimr^Lii-1- r'.laih ijai rciKht aracriL TluiuMndf 
rww ua.iiig' tti-lu -uLi^riii'ir lOJ^Lra iiMiriEJily. 

Ftm- nuLllmr JJWEntvrT-. WrhEt- 

TKlkAlltfltita 
ff4t DeWA St- 




ES VS 25% ON GAS 

Or^ We Pay You a Bonus 

iDYtaUfElA thifl niyil«Tl4?i4 (diOiUrH iDTPr 
Cflr -fJWR^rt m wlHl rIkjuI- Vmwt* ray art 

AarktiFU unbnliltTal^Ler iJ^li in c«mi[>V]h^ rartken, 
Mihlcefl »|Kirk yluif LEOiibl«, UtrTt?i-H3 aPHlei? 
flPiKiJi pantt 111^ te on fl-bnnflii* bLlli. 

BMiLf UH SUPER-CHAHC PRINCIPLl 
Bulamiitc!, ^^if-TtJivlatliii — hni nd ■dE'liDffi or 
drilfute- piJl^ Eo soL fKU of iiidti — ^']11 Eaul 
Ilfe-Eiiur. 

Disrstiayrons wanted 

HJk Prvdbi. Wi-klti Eoda^ Jfur nbUidULil tdOde^T 
tnakLnK odlEf Li^ bindle eJiU lEDfiarfclbL-fi dcrln-, 
rinstunL 'Atnk — bt jTMF irw\t iKUb, 



WRITE 



FOR SAMPLE OFFEH 

W<‘ wilt Sb-t v™ 1-PV it on yoiiT nwn car for 
Ehkrty wrlEa l.«1»y- 

K A STRAN5KV MFO. COl TSl-M PUKWAHAp SO. DAK. 




A UTTLE UBRABY 

of Vseful Information 



A Pew Sempim P^tt 

Thasa baaklsts hs.ve bean carafglEy dsti^neeJ to fill A 
Jong fsit da-mand for inEfruetians lor rndking things on-d 
doing 4hi a^aryd^y \oh% around the home, 

Qnfy 2Sc Fach. or 5 far Sf, ll for tJ 



PMOTo ■ N LAHU E*B — ShW^H 
how ED makci four dlF> 
F«»irt BnkQTfrafM. 

OUTPflAirP ltyMAKOU-r-^fl"E. 

V^t»ttOEii brtat. i4 ft. lorv-. 

EL«CTiaH-ATlNa C.ei\HttT. 
pil^tiiL Cli-fgrrlkUFn-j void, bII-. 

VPf- 

rQfwxm toOLB-B^nidvmaiT'^'i 
vijTk3h.op macblnaa: Hwa. 

]H.ibR. dfill bie. 

WELOCPTB-OTtnllB on nre aivd 
ilH>t WB-]d«n Ibf l]0 volt 
A.Ci. 

COLOHCB ebh^ftETC QAItaEN 
PUhtalTUia — k-»Ei«^y, 

kK-iijri^H, ijird bnttw, *uqi- 
hfal*. mlWr 

Binn HeUAHS— Cntrmy hMJlOJ, 
ji^lninliLrv hHt rninn*, »-iiiai^ 
apnrtrn€TLt hDU»D at nia-tUi 
<Lf-iLGiL. 

EAniH & nAR-DEN TA-H-CTpHt 
— Tw-d tnfiE^n vcnii cam II>h-II 4 
fnocn ahi aulo. partB. 

FAXiOIBHir^riin Bnd prafU Sn 
ingunttRC TkiTi. Bunall 
mala. £2KF>rrt to4]v htTW. 

AMTObfOPILR KiMKi— hii>ltPT- 
Htrll^C PbOTtCOTT iMEira $11 
aaluaL -cx[>orlonn-. 

CLEAN PNO POhMOi-At-IV^^Fi- 
arnllonD fgr wixiilwgili. -hu^ 
EAb, kiniifth.cK. r^jK-r. nzBi. 
marble AkifiiL >zihpi uid 

blUiHK. 

Co^PiiTiC remvikkLAS — 
ennima, otin’f' imn>c 1* 

od® For y^ur-wrkr arni fi? hitij, 

T4ET4SURE FINPCnn— lltJ Lia 
ymjr own irrflEun: ni>.ilonp 
and -molAk 1o^nt-DB. 

LCa CAAIHt & TOUin&T OOT- 
TAAEd— Two rabknai DC^ml 
fliOHTHBUlVO- tOrUH^i fn^tdR^. 

paafi ^rnaBUCTS fohmulas- 

knO fnioHMUlu for- evdrifydav 

QAPBEN Wl^daWCRK « FVR- 

PMxgRS-CKieiiw rgnLlpiiw, 
trcllkK*. f^cec. 

EULUEmiva A pRaflPi-O^FaLt 
oi pmcttoDl Inrcirmnllgn- 

MVAAOLE a k. A h T * — Cpow 
F-Linca wllhout trtia 

your own BoluEIrm. 

KMiewoRK oppoirrurciTka* 
— rOhdlETarE rroJrotD wltti 
ankai uoKal'blLltkiM-. 

TELESrOP-EE — llnw fa AVibil 
Ima arin Tmalio minor for 4 
kn. r«doctin|c tFPr. 

META1. PLAflMI^i bOLaRlhfa 
— EaapnElal feirreiLjkpst d*e- 

oralfoEH colgriiir.- Fl^LLr^jf 
rnclAl. 

FAST ICE VaCHT— C n^inP*fl<« 
dakalla Em hull^kmi and saLI,- 
kDK CQua-E- loo yaabt. 



ttATaA i;OONIE IN *rTkC-AiM 
T^kuv- yoiw homv ho- iiulld- 
Inif extra room. In aHfc. 

■ AEFWENT wiAr"DOM9-- 
Culld aEfrHE'tlYO p1?-)Tt»rirri In 
youT hb>«ncfit. 

FHO'I'O phihTeRiI ^ Fof liotb 
riofoHlonat and- zuranaitf- 
pihirto^jipticra. Norallvv 
diyor. snill a«oood i1mnr. 
eaulinq oino irv..Tbi p i-i-fE- 

boof canLofl IftO- ft. EFf 
ojinvju. 

TAA1LEB^-Mldcr*"(oaF rkrTm"" 
bouio InUcrF aorormL uUllly 
iraikan. 

BfETfll. CNArr^lTtiplr iTi^alnJiN 
tiDcna iDT maljlnr norrCtlca, 
liioful arti-ciH. 

MA4IC FOR FVaRXaODX-SIm- 
snlo Irki^taF lo Four 

fHajLdJ. 

C-HNOFI IVa-]Tn«r-tn<kml1di-iE.-Et«- 

lallB on iii -ft-CnnNdlui 

LbWER FOUR FUEL 3D3T^ 
I'm^il-rak hlaku on llrknE 

ifii-mnc-v, ‘KnadllftR draflia, 

■woathfT -Klrliifitnll. 

Wonia T-URNINO— Uaw ta usa 

lath?" pnik 

TRA^PlNa SMALL ANIHALA— 
l.urLibfr fur bMhr*ryi. prafiu- 
Irak haM. l^raiapl -rlr*fc«ln® 
rlclTiK. 

MuTaa--nRivtN MiaaeT car 
— egmpi-*.<w rfr.fB.ll4 gr* brtr'a 
E!nB-.iigw4To4 car: ni"ifc TnixWr 
Bcciolcr. 

TicAiHiKia Vbui aca— T#a^h 
fOMT diT* <»k.irdifrrw4r 
hujitlivif I 

■ihiALL CAtTIHai-Ftiilld NiaaU 
Eaa Of ot«iTlc ruTTmc+ t* 
malt braaii copprff aLLoya. 

MAKINa MONCr WITH IfAHP 

LCliiibM — PdiiHLIrth-Linlt b a a d. 
iii>ijin Iw wc^kviiiH rujrty 
nKnaa-ilii:|: loaOior noTTlIln. 

HAMBIhlB WALL'PAPRH-.-'rrt^bi 
Of hAiiffluE pmpw; olio liow 
rn ToflalBh Rbfii». fl^Liit >oup 
hofUiC-. 

■ACK.YAHB ORRDEHINa— S e>^ 
LaiLtioE ajLd. oluLTilJir- 

PLRkM A MOVELTY WDEMI 
FINIEHtNB. 

UErN -CU'mNa.— It-nw to ruL ±jid 
pH^JDh wml-iifYcIguf Bfonn. 

mart ELEerTNicsa.N--Mid wr t 
motara. trlop-lNjnfj -vort 
pofkpr lab. 

^URINQ LEAKY PAVEMENTS 
— Wj^a cjq bkodh oul watar. 

:11-RT. seeeP— CompEoto 
Hiii^i^oaiLbL dioLaJJf. 



CHECK TITLES WANTED— CLIP AND MAH 



PCnlLlll MECHANICS PRESS. hiO ] 1 S, »0 L OlllMl IWf* Clfcqi 

Ew!d "1* i“ha "LIttJa Llbpacy” rkifcrli#.(l AhDV*. T on^loio riH 

mLtC:\Tw:^ frtr * flt-nd D.O.D, (U.S.A -twiJyl □ C;.0.0, 

QF.JW SI.CK^> 




AddTiMd- . . . r F 



CIW - - -. . r 4LB|0 . . + r . , r r . -! V V P 

h-oC>)^: Oil. ardora- ta Caniidu, MokIco ami aLL (in-^l*m. aiiifloAa HmJltAt-i» 
and ;l-JU for j^keb^#. 
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Benzine Removes Fingerprints 
From Photo Negatives 




Fing#iprints, which sometime^ get on 
negatives even when great care is used in 
handling them, frequently can be removed 
with benzine or carbon tetrachloride. 
Moisten a small wad of dean cotton with 
either liquid and njb it gently over the 
surface of the film. 



Attachment on Vacuum Cleaner 
Removes Dust in Camera 

Adaptable to any vacuum cleaner^ this 
attachment makes it possible to use the 
suction of the cleaner to remove dust from 
the inside of a camera or enlarger quickly 




and safely. A short length of glass tubings 
a cork and a piece of rubber tubing arc 
assembled as shown. With the cork in the 
end of the cleaner hose, the rubber tube 
can be moved aioimd to aU comers inside 
the camera without doing damage. — A. G. 
W. Sparrow, Aukland, New Zealand. 







Emergency HOME — 
Sturdyf Duratlel 




If a-our work takcji yiju wh^tfi 3nsu*1lljr iS 3n£LiitqUati!p yo^^ pjiti 
all mudtini cojufarLii and f^cmvonLaiie^. A 1 

VAilAHflpfP COACri in ITid idc-n.1 lunbilc dwelllns, t<F fnerl Ihe 
iwedH of caiLdtrqstlfln 111*11, offiCoraK LmuMintLJi^ at 

rnafcij- olkcrN. Iltpr cotufort iVllL nwflit ruu aft^r ft bw*? 

<An^ wht:n Viii:in1.Ean. time- comcH, you h-AVig ydur Vagabond 
Ml BO wh«r« the ^i?irit movi?* y^ul) 

TKDT4;'a n Hiz* and ntyl^ Vfisubaiid In Jiult yaw. Wilnn nbd 
dry with doable walln nnd flnnrc, iiujlilfiled, -domntatjiil^ ^^imLpVhfd 
T^illi fintBl bode,. rrfriArrMlurn cnnkiQjr healer, air^pk CUp- 

boArdi ulirlfi. dr-nv^vr nhd trunk u^piioc. life and low f;oHt 

itui^y COItmtueiLi^Dp etec-L frojuii, dLaaoin oaJ ozt«ri 4 r, 

WrUa far EIIclr- 
trjitad ciitaJo|E Bod 
baliaiuLl liaL of Jiu- 
thorized dcalerai 
FLulo order prompt- 
ly. Produc Eion hju 
btfn Snereriud by 
new larB't>r idantp 
mid orders helnfc 
flLLrrl in eequo-ncre of 
^eechiri. Scn^iL oard 
TODAY for aatulofc. 



VAGABOND COACH MFG. CO. 

tod-nibev Thai let' Cufh Muiefachufari Auwifeatlen 



T 90 Qrand Rlvar Avenuo^ 



H»vy Hifdooftp Mich, 




HrWrST-MOST IMPHQlfrD 

MOST AOIfANCWD 

/a " Tf LYING : ::i 

ANSON r>«ihyBP»*F" 






jUjOtO 






The I>urD la-inch TJlthng Arbor Sau' 1 b the product of 
r“r^c4i.n;b uud e^lisu-sliyc cwv^riiiiK oil ]ktu;jwii lyfiea 

of s^vr CQn^LructloD, Its DtiLaEandiiiir features Ipcludc 
Sd-^ 7i wDfkjufc' Kurfuer, elidle tlktb Kuick-u ww dust 
piL^t Like u'orkLni^ bulLl-Jn eontportiueiU for 

POVT blades, PeLbSt: Mitre OnuBi^ hcAvy fJjj feiift, tbit 
lovki at fchDtls front and rear,— saiv i^uArd, spllUtT iun;l 
ftirti-kiulc-back and It J-S to uaa any atandard 

tyhie metor. 



TSic itcw 3!Ml rutAlwji thk Saw ainj tlie full 

llbf: of new Dukp Tools. AVritc f«r your tree t?ury. 



DUSO METAL PRODOCT$ COMPANY 

DEPT. PMZZ, ZSS3 N. KILDARE, CHICAGO, ILL. 
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Save on Everything in Radio 




LOWBT PRrCES ANYWHERE 

lt"a comul-e-ttfljf new — M'n hriilJrtF? 
hot- U'lt Jill llie molley-P^^v^^^^ 
VA^Li-^ y-nii e^cprct fn^m. ALLIETI* 
<in Ev^rythine in lladid t 

AD NEW 1942 RADIOS! 

E'TC-ry utii: a cJi-ii-mJikifl^ 

JW414lL" 3-W9JI lalDBt F?|[. 

Ah| ItficciJlikrji; PhonD-r-nEjI^f 

RumhiiiLolhaiLn ; t'Lojitii: mndc-liii W>ii^li|- 
midc iHrmlLdn; Autrj afvJ h'urni pluSiciJi: 

iM>w AiUiiU'iir Kc-.tn -^\\ Lhii 

in-fg: cr3riiJH:]ji-»a]] at lowest 

NEW 1942 SOUND SYSTEM^I 

Hiiii Ixl(4.<^c Fi>r ev^iry P^bMe AddrirM 

appijcalLfjn— u-T ia liQ WiTttSi. h'li^w 
fcaluii'/&T™|ijTS"eEl i^rlccd in TjA. Sw 

■WTir Time I’^jyinrnl |■|||^ IS-rSiTky 

t'rJjiL Cljti-4'. ndu. velLued-E 




NEW 1MZ KITSI 

It-uLId T-oor 4KWKL mdinl Every’- 
thinjc yaii need -in tndio for 
*v^t¥ bilildlns rfqvll^mentr 

flonplr partJi lifiLn for any 
circukt deoerilKd. in in»KWEl:iie 

FTidio ^natritcLiq>-n arti-dea. Let 

ALLEETk h^Ep usk. iin 

ynni'lt; learn iluiekly. MmTcb 
Ue Tuur liadLa l[eii;dq.U[LrteNir 



lEsOOO PARTS! 

The Kclcetlon of qilal- 

Hy partJi. Evrerr le-iidi.ni!t irtRrhe 
H ilfrtlJiSfl -EfiP overr 
lii-diO- lMtlldkn;ii^ and Der^LclTtfE 
ie(|uLrement. YdU cen’t 
lo tw wkthpyt Uif? iwTtf 11N412 
AlHL-lLfl' tCadIo CatrLEDF^^^tlio 
rel'Iji'tilE Guide -to Ev#t|ri||iiiig 
In Hodio al luvire-ei FriCeB-l 




RADIO dictionary BUILDERS' HANDBOOK 



Nothinr like K #<v*p liefijre — " 
■t4i^p|Alo, au-Lhori-tii-liveri -u-urth 
wnany timo-E the pi-LC-ifS Cuim- 
piLcd bj Ujfldins ftedio Authnc' 
kticH Itndef ALLIED fliiporvi- 
«li-^n. GkVEK eaxfta-uiuiErRlnnd 
definltioriH of all ceidtitonly 
uied rudLu- tertUfl!. 1 Qg 

A '"PkUi^t'’ nt only . .. ^ x . *' 



Mont pq>j>ukftr And widaly Bold 
limlbn pkihLIejitioa^— ALLlED'a 
own valuable be:]£Lefier''B book 
tm Hihdio,. Tell* TldW lo wlact 
tirOULlH. heed, dlnjiracni, huild 
SEta„ cIUl Fully illuulrilted;. 
EfLxy U> Ullde-ratartdj Urdef b/ 
coTipon. It'a yavn | 
fur only. . . x. .. .. . ■ 





Chi 



I n f#BCliSHe 



ojfecloBE Eiidiu BhLtdera' IlaniibOOk. 



i| Neide 1 !■■ an ■iix..i .|ip.i..p.aj>.4iK4a.|,l^4. + 4 P4 



F Addrcjo . 

J 



Portable 10- Watt Sound System 

(Continued froin page 137) 

voltage for operating the ampIifieF from a 
6- volt storage battery. This unit comes 
complete with plug, shielded cables and 
battery clips, ready for installation in the 
portable case as shown in photo (C), At 
the present time this model is available for 





(ConftnuA-d to page 184) 
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WELDS r.ZVJt 

CrUNDER BLOCKS. 
BOOIfS. FflAftlES, nC- 
Da» Farnip Factory 

and Home Repairs 



UU^ Vi>|| dBcrtrifl ni&t drnJt. 

Far Ibu UEmBLkfd 4?f prince ^chi e&D ka 
the ^^Buir^rcfc^ufl Uynjiuiio fliiper-t’tirir™ 

VraLdBf rainpl^Lf; — ready w pLule ^ 3t- 
La iipht w«kB4. Tlie Dynninic dwa 
, Iwth iq«cil]I 1 « ihmJ rarboa ±lw <k^A- ^ tfeTAiJ . 

iim. Ymi C&D HnldCT ai3d brau nKinii^ 

on(hfUBht.son„twi.i. easy payments 

Wirks M Iniii, Steel, Tie, Bnei, Cofptr end Nl Oflier Wilill 

iniii[nn;l.larifl jDn can bo hh> ump iJd ^1nlfltlJf^d iroiilr JujJa 
IG.rAV IH BODHING WEJ-DIHfi IHOtlSt RT DnCfi^'dd tuy^ lhd 
aiitJbL, i^'dh iiift!- Q,[\ Kt Iff] ibiB proSiablt Hebl. fn a yctflj a l>¥Pamle W^u 
tr cwtfl yoa Tluin (ka ■. Uiiy. Writt Iw FREE jmitJeiilgiift TODAY. 

DYNAMIC WELDER CO„ 2326 -RY, Silveridn Road, Chicago, III, 



h'ttlmcil prgrlom vgtdiEI. «£• 

perEBDdci yiki un ULikg fuf 

lelt Rl IQUcfll Ri fS.Dd dll R repair 
Jdli ifm mn b# ilDde id Idh- Uuu 
d»q hiMjr, Alinr tuAka 

«>F ni 4 Jt:ti oj tli.fijf i 9 t^n.dD « 

d|T. ^hd Dvimmir Wf-Hlcf li 
ILrIti and hj-LUt poiUblE, 



AGENTS WANfCDl 

□rl iHjr libs pmat plhP ri*id 
|[>-id4f iTJaS dfTEr. ^rnd tor 
Lb TOlJAV. 








NEW! MINIATUkE 

DUST MASK 



GENUINE U.S. 



BURN vouR namr om iroeuis 



WITTE ENGIKE WORKS 



Wur CLKPOIX Mo. 1 KhM 4 AHdLAC irliUlinL -PhihE l 4 KB^- 
I"*- dMrtinfr ckpniAtgL ric Kjndv u m 

pAU* d ilAua. Jiul kvcrfi mulli CJAmI ■ml Ivmeaha 
note *ill yptj tSO 4 D-Dp«f Rtc-. FTDHCU iEilllK niicUdlED dlllUL 
Jif 4 mnf rvl qfwi Wt. W^ifth# I €11 lim ¥ 94. irk fiDief. 
fVvA RR DUPDR Rarr^r,A 1 £ri. 

5«rhl«fKLM 
DE^ICNEir 



mkocraf 

PROTECT ygUR TOOLS FtlOfM THEFT 

Wet^ wllb AlAili'idLjr uy mm at ^m^n. 4U] lh« 
RuiimL Hbl Cnni lb*k Hiiij LuUuhbdM, nr Kqr 
lihi hrldLlDE nu n pMf wilh. pvs cm p«w|| 

C 4 iRpl*i> Ontlli S^sci-w^hipAif JMnihirt 

JlloilrMtd tlltlJM tm,. HiHr 

!fittU7nin. , 3I3T I;,!, sum s^.. hniit^ 






START A WOOD BUSINESS 

FUi"! ShorteiK'o nuikes wood more?- valuu'bJe than 
ever — tiel|s du(cna« — ^c\l fallen timber and tur- 
i>lug wood— leave aum>Ue^i< for loiLusi trial 

UEie, A roal money ■making' opportunity Iei yoiirb 
— act quirk! An eaay way Lo Incrcaae yOur 1»- 
come. Fortable engine Liii^uable tor Oltiur money 
makinfT power Jub^s. l^uy a WiTTIJ on eaoy 
Lerms. ’Wfttch it pay for iLaolf, 

STATION AMY CifGINES— 3: td lO HP. burn all 
fuela — enclosed. 9eli-Qhlng. roller bearing, Write 
Loday for catalog- and literature. 

4747 OAKLAND AVE., KANSAS CITY, MO. 



- lahOCGT PUli-DEH OF tHi:SEl.a^ ■ 



AI>f*F9 -kfiffi your quib aDd foil AiIiiriEii dcArly -m-Ilcd 
aniwcrinp adv€irEiH€iin-'*44SM. 



NOW REAttY for the GUNSMITH 
SHOOTER and HOBBYIST 
STOEOER 1S42 World's Greatsst Gun & Gunsmith Gidde 

111 PAGES — kl.WO mWS-^,000 PIC- ^alnu! SlsjclesjtniiJ Rknlcsj BillisticSrBuDtta. 
TURE5 (hundic^ in color). Owit^iiks T^rgrts, Scopes: HvfHStnds oF Accnsorics. 
only mnvpEctc Gun Tool Section (bv irrutcur Lsttst pckci and sped li cal ioeu. S«fld a DOL- 
Aiiif pcdfcsiiocsl Finest Hjj^lI Tools. ALL LAK BILU cJicck. inoaty order oe-ssainps fdr 
AnUrir^RA GufUp Stiht^dS, PeSes^ Rtrolvtis, the nii|v'!l.941'ShoQ4vn Bibl^r 
PpJt&U. Air^iinf. IQO P ■■■■ fill Otlf AHB ATTACH A t^OUM tHl 

Vtiiu” j s™sa Rm CMte, HI nth «»t *i.d * j n m« 

KcidOdcEijij;^';. RtrlOiiliii/;; g ^AME ,, . .... .,,. ....^ 

AtlbfteSS 

cirr.,... stATf.. 



P.M 



P. Or WOOL BLANKET^ (USED) . 92.1-^ 
MCeZLiilJLAN SADDLE^ (u>£EO>, 

U. S. PUP TENTS <USED>, 

U. S . M AR] NE POMCH OS (USED) t ¥ 
ThDuumli B^OcIvEf nu'ifAfaL h MIlJEuy.OutdiHf 
A£|wrtG^ifoeHiinctP„F«-IW¥,ia«i $endlO« 
for jl-lHgECJtalnjf eeitir wpEfa FinI order. 

A and TV a^UPPldV €«a 

47 Zb LkiTlPl ST. RICHHCHCi VA. 



WHY WEAR 

DIAMONDS 

WJieii dltirtiOrNj-dfrt^IJim ZireOBtf iHritl 
tliD ToiiLHi at lop^o-wny MyR-tiC 
arc ao EHbcEJvc bjuI loiixpeDS-jvHfT 
Stand Bcid^ col i^laaDi lull ni fllt^i 
true bockD^ ttirillinj^ bieiidlrK cjcqiJieLte 
mou^nUnjEo, Ejttkmine bulvtm rou buy. 
CMJLkjffiM* l'"HKPr 

THE 2 IHCUN Ca. 

&PPL ^ Whoallfig, W, VA. 
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You Can MaKe 

BIG lyiOMEY 

y£cny±4 



Get mtja DomclIiiTijE whiyFC- jrnur in- 
CGittA- Lil vnly Umiti!d. tiy ynur Blulity 
to- Erl lAlivprl, Tbe Amcncan cIcctrLc 
mpllimd fiT floor Kkven you 

thfl oproTtunlijr Ih'j ntor^ moru-y 

fiir yi'iiiraL'-lf— ^WDE-k iriuy ta and ■ 
nn |vr«v1ouiA ifi.niJtrrLrracc r«guin;d.. If 
ruu lire IM>(. p,fT*Sd tci puL on b JJiifcr 6 j 1 
uvrratla ujmI to WO?kj hfr* in Iht 
I'lN'-rii:!: cf a 

I#1 Lid tell yna hew to !|. vu-i^^iui 
fn Iblta bittilntf&D and tc]] 7 DU huvV 
iTinDy oihrr m^rt -who- cL-nxlcd 
like- yna luive htuulp 
IruE^prndcnt fnr ELf-n. Aa LLlLtJc 
£74^00 -vfLII pLujI you iDduy 
an PiktiJ to aTlAJcrua. 

jdilrc Eijm and ce-mS In 
Uw coupL-^n beUsw 
. _ ur mull DJI Pi 
^ poat card for 
-•t'.fcmiKle-!*: fret 

ili-tidiA no 

ohlication. 

nrtijn#i 

CdUPOH 
HdWI 




THE AMERICAN FLOOR SURFACING MACHINE CO. 

123 So. SI. Clair str-ct 4 T6lcdo. OtitD 



E rifintJ^nifni "■ 

K^-nrl ri^roplct? fri^c dctajla nn hnw I e-rui miihe bEft mO/u-y | 
P >'Lllk nU. Amv-i-k-on linur uiirFacidfir muichiair ObliCALkm. p 

P KlV^I^ . . - . n r , r . . . . . r - - g 

g . , n r r . , r ■ g 

\ City - - . , r SEot« f 



OI 3 P mvser 4 Ktm? 



k's fini-^jmJ HMv '^Irh bip nc^ ridio io3 p4£a 

uulog.! Ikrt'i nsfyiWnj; p* nnpd — AmrrkA ^-uth Ufk of 
AJ04iMl|]r iihifnjinl, jum, f-tfuipnml, Turn: j^ii-,. iiHili, Hvrv^inn 
L Nidl-i— jn iLiriikiuE ‘-dun *T JLili^ie-'i podk<bf>iEoni uriff- 

^ u-.!^ fT>«5. SfJEt ihu rjrihj- uuiVl Sfn4 Eer pnii FM£E Lafipui- 
cii^[0£. TODAY! IVnn.y pn^ «i-^l 

lak W. A^eietov 9VW..-tmef,fH3. lu. 

UFAVCTTE RADIO hFF.-?«ki ^ PM IMTH AVlNln, Niw Tnii, M. r. 

RELAX-»^RIDE 

No neetl to- worry Bboia.t di- 
rtc^tkona. Get — 

I IwHull iirunlliieAutfrCiRttti 

Buili-in Compctiiwilor 
On3y nl Ytmr l^rni-cr 

irri^ Jor LUcT^icS€ 

HULL MFB. C0-, Q, B« 24 ^. DtO. WA RR EM, OMKi 






nEVOLUTIDKtitr IJIT£FtCMLMG£mE 
iLL-FDRP0$| KNrFE . . . 



i.T TQ^h HMUl 



X-ACTD -C RISC ENT Pfte DUCTS C0.1 

■MO rnuDTW ariHun, mi w iflii 

Dxrffcl Ordti’i filfed 
LrGHT DtlTT 
No 



VtA0E‘& 
r INSTAHTLt 
CNAhii^eAHLE 1 








S12.O0, completely wired and ready for use, 
and simplifies the construction of the am- 
plifier system. A Jenson 10-in. P.M. speak- 
er No. PMIOH with a Z2384 output ti'ans^ 
former is employed. The speaker-ampli- 
fier case is a ^'Knight'’ No. 93-603; inside 




size; by 18% by 14 in. deepj when both 
sections are closed. Speaker openings are 
provided in each case section. A 4-prong 
plug with a 3-ft. 3“ wire cable connects to 
the 4-prong socket in the amplifier base. A 
detailed list □£ the original parts used is 
available from Popular Mechanics radio 
department without charge. 

The amplifier unit and the vibrator pow^ 
er unit are “float’ ' mounted separately in 
one section of the case on “Lavelle” type 
soft-rubber shock absorbers as indicated 
in photos A and B, When operating the vi- 
brator power supply^ be sure to connect 
the battery clip having the red marking to 
the positi ve terminal of the storage battery. 
A standard auto battery will operate the 
amplifier for 10 hours continuouslyr The 
blueprint number for this article is R-29S. 



Capacity Bridge 

{Coinfinvfld from pggg 135] 

outlet. A hum will now be heard; set the 
rangej Ifcitch to X.05 and vary the poten- 
tiometer dial knob until a point is found 
Tvhere no hum is heard. This is the -'null” 
point If this point occurs below 1 on the 
dial, switch to X-OO.*!; if it still occurs below 
Ip switch to X.0005- Multiplying the dial 
reading by the range multiplierj the result 
will be the capacity in mfd. of the conden- 
ser under test. For example: if the “nuU^' 
point was found at 5 on the diah with the 
range switch at X.OS, multiplying 5 by ^05 
e^^uals .25 mfd. Avoid contact witli any 
grounded metal while using instrument. 
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un« jrrjainent projrratT, 
7^1*= san,e Atlas 

-Mr 

VHjuahJeVr'^fl 



iATlAS Pi^fSS COMPAAfy Kalamazoo, Michigan 



1 


mriiig 


Grimy Ilaiulfi I 

' cleaned qu3c3^1y wUTi 1 
SKAT, orie^lnal and boat I 
Faste 3oa.p. Kf^epa h.-inda j 
Fmocth. de.Tna alniont 
evory Lhinj^. J/ rieii at dfiirtt-F’* 

■W-nd /wr /4-re IflJTW^sIc. ! 

SKAT CO.p Ha rtf 01^4, Canti. 


KAfi 

INO SOA^ 


Big Money ioi Workers i 

In Home or Shop 





Cnii^r 1»J 

DMaUiHi rMrr'MTt#"* if}f 



'EAR'y UrONTTf u LliMasd CoMWle EpfjrjBHiL Hike 
l:i^n p«l*rj WSll»lft muKSP. Hitunwfl miMbofi OorneteTr 
iPKlWrt^j pri^^lUnBr tHot. ^Don^ mlorj!l>^liif.i pAldllnj;. 
jiiirnicnt mtEi-protklnK- Otikvr Ipl^J^cUL W4Jrkari n^ntEiJ 
^vtriwhttt. U4^]c-tp ooiwpLtiP. flPULla II)d, 

NATFaHAL ^aTTEHFE^ CaMPANV 
D*[>t. A, il W. aain ti, *ftirtrtfl*n»Hi^Win£^ 

TRAILER PARTS CATALOG 

1A'»'II uv* ya\M monev dd— *eI«i, AgiiiinEi. wb»Li| 
cciuplAPH-, -wlJbiJQWE, Hnki, wiijce poLinpi,. bPEkti, 
-P#frl-|{4MUra. bMA. lAtYlfM^ Inild*- AHil iiiLIB^ 9V 

vD- BiJcriv<*WH tn KpfrA-vjn liMliJELrlvp. Enc. 
flBVt. P. TI4 iP.WlKOnilH A¥C..irilW*LlkC«.WlE. 





real engine value 

The G. H. Q, IB a miiuatore |tiEotii]<] ciutnc 
really ^>pellatM. Over Ifl^iOO sold in 
tibe liiet ^car. Now ia your chanH ta bi]y 
the N9\ff 1042 m-od^l kit Lot $5.6^. 

with a^;dJ+ eoudenaer, 
phijs, IrHtriiinininiv CSiUy a Bcnawdrh^^r 

IkDeded. For boaCAv E'lAntf^ biEilFErt mm, uir,. 
AIL Eistiji KuaraTiteao. B«ncL only 11. — Stifp^ 
CoUe^t G. D. titme d-apr. .Vfiul far Flc^iC 
Hferalur^ i?r fff Jumin? Oftd -rfeOto <)/ 

Jffe ^ ffjg. 



CH4 MOTORS, 0 *vt^ B, « Eiitfl tl., M«w York^ N. V. 



Svs VVH «01f it in Pofluldf- Af(!r^(Tnur«.^ 



ATKINS Clearance Grind CIRCUUR SAWS 



Ta fiBt lop rviufti Fra rn your hibl« ar arbar lawt 
pul Jn cur of IhiH Hiodom bIwdEi. CicaroFico 
Ctartl rl^ht ol tllC lOOlh -tdff*. Ihat't wby the 
to# rdE¥ ^Po1«r h . . why Ik Euhrti auk iBi aoth«r, 
•JiVOr-fryp work Ol top ipt«dl-.,.n*«i£( ||fi fil^ 
tnf. Jiy* onw oC yaur AordTwxrj^ dyaj/erd, 

E, ATKINS AND COMPANY 
A2.G s. ItriiiBJ# St, Pept. Mp IndlEflupulkk^ Inil. 
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. _ tJilht Ttucnu&iijdrfi dI 

ME W ifwl USED STILL 
CAMERAS «nd A& 
CESSORIEB. Alme> 
CIME CAt&lat Kp. 
I Z4B.Wpitv Dtrpt p 

fl 



making Si^MoH0 



In the Patented-Fralflc-lflif HoMenDllir AdvertFSEd 

NEW ART Cleaner Business 

Mtn with a vlant mnde thau- 

s^ind» Df dinllRT^ wtOi the auton^atiCi Edir-uiTi-nging 
H&w Art Cl-e-ener that acrubs-, sweeps, and nio[^- 
Scme tif the Many Rfcceirdl3^^'$a-1d 4i!l 3^ 
hciwr^ in erpv}i dennonsttrAiLajii/'' laysi Kufnett 
of □ ref on. "Sold n NEW ART Cleaners in 
7 hoiirg/' reports Miller of Potinsylvanta. "Oui 
cf tl d«nii:^T^±traMon9 Lti 1 day, inade 9 s^les." 
says Brown qf Rhode IsEand. ’■‘'Scild Zft On 
Saturday," wtUm Bell of CaliJornU. 

WhnI Qlhers Haw Done 
Tfrfi^ Can Dof 

Tml-ir. rmliiiul BrlvrrtJsJvif d 
rim XKIV aIIT iTle^ner la Irtil- 
hii t^'otnerru ]^EaRiEl;nr»i ip u-cLI 

MA iMCrrcMiLini-iiiiUtlnitp hjT hiirulTfdi 

ril kliiMJSiiKis Ilf uscra AtD brLni:^ 

. . In inecT hIuI iii«/e E-c-B^lav 
t rmi -nr PlTt-Llni^. H-uL rtnn't iWUj- 
flUHOTlinilLr Is HKnE1 NOW! IVrlt^ 
Inri>fii!in1tixi. 



5cin 
WrlNR 
lllf . 
ii^La» 

■ iPVl^JT 

loiAch 

water. 



Pat. Kn>.s. 

^IJC4M51S 

SJOHT27 

O-thDr 

ralj-. 

A^IfIIChI 

figiF- 



ARTMOORE COMPANY 



B^^t. PM-^1. laiF N, 

StrciHt, Mil wau-hee. Wi«eem-sin 



ONE STEP IN THE RIGHT DIRECTION 

arta yau^ea in hotel CLEVELAND 

LCa UR OAsr tViiit Ln bp it! Cleveland'^ tnost 
con ven tent, mmt friondly bnti'l. Holrl CI+"veLiind 
is dIreoEEy ^onno-eted with the Univn l^a^wiinMcr 
Terminal and a modern ^rage. J.^atrd on. 
Public Snnare Park, at th« heart of the cit/, ail 
throiiiRli nuyliir touLm riubt ta our door. 

Convenient, ti'm, fnr Lhaatrea, RtoTL*^, boat doekn. 
Stadium, AMfl5ti»riurti. vn^ rv^ty i>art of tbt «ily. 
May urc n'lf-komo yctu \a Cli?velB.itd e>n yooit i^o-jct 
trip hereV 

ftoonis Pram $3 

HOTEL CLEVELAND 



■ f/^T£$CePTOR 

■CAS£0^M0P£L 

\ ^Z& 




DSSIGNCa sv 

CARt GOLOBtRG 

rrrfccted nlii r 1 yi-a m ti-at- 
Jnu n :iaim' A'nr'‘ LJ-"f raiisf aami? 
kkE. pimple cOnltlriieiJufli , am jz.*- 
, ill}; Clinlihsrid tliOm I L'O^laRc 
‘^^JSeifvonei^O'j'dcred ficpmdf^^ri-r, 

CLASS TAYLOnCRAFr 



IllFrM'^fll'lDF^inQdcl.S'emTiitcly _ 
scaled l#niri.aH]yliisl! pVas|.>- 

iJ|te J 5 c; noneli orde^Fil Irom ile«ler, 
StliNU FflR NltVV CATALOG 



CDMtT r^oPCL ^rnDLAHC a suvi»ly co. 

* W. aam bi.. chh^jio- ' “ “ 




aaagi^0B4Vay,iLy* w-iq 




BIG MONEY Assembling 



WRITE 



liJI 



iliiE'^tratcd 



FREE 



iTriaEnrsl 



MEAD GLIDERS, is 9,M>k«i, Dept. e-iii, chic AO a . ill 




^^VSIBIcrRIC TOOLS % 

bv3QTEirso9slK.lriclul 

I 1 i i -LA Jf WdtrdnU Ctrritl d«i«ni ind 

. . sp«ckii|r WQuml |il|A 
9r ^QBF Iw4prt tDY vni-rtYiM Sptvd Nit 
lir Tbdl HMars. lQi?Ci hI'M Unll hH 

W Rbied tt\p. dr« Ml Me *n 6 " 

LSfiieilif ■□ slPrt. ^Q^CMhi KPH 
4tind IbindM hwi ind h' 
MOfl*. 5fllrf IsJIVrdMJltT Of in 
Shed Kil with S-KceixHHS. S-tind 
- , « l^-kH Of ill [Lnndsr If mevi- 

^ Tcrts [iiLr>dcr inie 

PflUlpf.BBi»cl!l5f|ndsr 

^KI/JhI Iscof^elewilh-mabMl 

lrt4?*h*dt.AlleDriU 

wslcrpswr 'ellh an- - ‘yj^tra 
1^ " byf«L|bl*pautE. 

KiEDWAY MFG. C€l^ 

IP .^2 3 . S^nd Av«.. Oieeta, II 1 .^ ^ 



BE»C« 

7RINDLR 




BlILDIARCIWElDEiZ 



Af 



F4»r Light er Heavy WbeKl T-.V-'^HJ nii.tii ; 

eiLANS :i=!<J valunljile rn*-^ ^ 
.■■!.■>:■. t.J-1-F.T inao l-iiri-i,ri^4l I 

Lb Jay Mfg. Co.. 134? E-tJay Pwlldlny, 
MlFtn-eaimlls, [VHrmcivti 



Makea marvelauB movies fit everybody’s price 

CINfe-KODAK EIGHT 

See il at your dealer 't; 




PUSH BUTTON CONTROLLED 
GAS TANK LOCK 

NO* liEV 5 »-HleetFi™ilT CpCViiUHl Pt^fTk irxKlhlKinrd. 
niif mcJul TitB- Jill rnrB ViKLuaii^-tr funivaF 4li:H3rf- l> |h-, 
firv^lejl thinp <iulL n^lln dii alcItLE S-iill^ guBd-bin- 
Dl^lPlIiularK, rfpnJc-rs. tiB-rf In i>4iui^ hi^iH-i^ 
Cltilhlni" Ofik'^ ■UilJ'ly. WHia for JH-vr^CLini iiihI 
SikW |i1H.ii. 

SM^P-UP CA$ CAP CO. cent, hr ASHLAHP, KV- 



eUlLO THESE PROJECTS 



H; Ffir Kf.T-dlH| Qr Ipbwm. I4 buiJU. I'lMyl^MlL iJhiLuJ*ii iUup- 

}ip 4 htl FCmIsI; n-75. Uuwh VL'i^mUl SUr,; Ui^ild OA1-UU out 
. FI4I. MCp Lawn IKiiyrii I^UmTii*-f<MnbM.-nM. tJn-l, 
kDiik-h T>jili»Oin. lloJiPriH J'liir. X4a I 

^IIjHl Cklaj«ki lUuiVhElii^ ITilthV lUudriP. Mnil Loloj- 

cunmKws ta. OffL P4?, tm h. 4i;d sl, NdN»ik««, 









TRAILER OWNERS ond BUILDERS 

Gfi OUT iiQ'Y 4ft ittwm MSyNFTuicil cjhIcsj AIL 

prfwtuelE kF»rcLy]]y liiT Ih^llcf Uie — V 7 |n- 

diciLii, TiHnljLaHiiQfi Lr« funl elfdrt-D rt-friR-cTiLrivs, 
yiylfre^JlirTl Aimi f-guipmenL, rHiplprs gnii ttfling nle- 
VicLB, niclil muiiliLLnus ■□■] iLib k-uLII, iiiierJor 
lUIULbR iVsIUTW. IHJ^'CP. heAteiS. pimiliis Tarn 
yim 4'in'l Incsllr- f'ntiilag uislIc'iL puit-t^nLil On 

trr+LtiE or irK- coin. iVrfcie eo.Ihv 

MARVEL TRAILER PARTS CO. 

laoao CclMitiini A*V*jh bBifait, -Midi. 
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1^1 f 

Machines That Make Machines 

from page 3) 

350 tom^ is one of the largest machiric tools 
ever produced. 

Electric motors as large as 40^000 horse- 
power and measuring 15 feet high^ aie 
made with tlie aid of machine tools. But 
smaller motors, one to 50-horsei>owcr, 
which are turned oul hy the tens of ihoit- 
saiids^ do the lion’s share of the work in 
milJs and factories throughout the United 
States, They run lathes, milling machines, 
planers and other machine tools. 

Thusj we see that the machine tool is 
power driven. It is a machine and also a 
tool, but not D hand tool, although its op- 




|n«p«ictirtg no*9 of 75Mnm. 

in vofumv wilh mocHinv IppI$ 



oration usually is controUed by hand. Its 
basic jobs are boring, planing, turning, 
milling and grinding, all involving the cut- 
ting away of inetaL In some types of 
grinding^, the chips taken from the metal 
arc so small that they can bo seen only 
under the microscope. Made of alloy steel, 
the cutting tool on the machine tool is 
harder than the metal it cuts. 

Few factories today lack machine tools; 
volume producUon is Impossible without 
them. When Uncle Sam called for thou- 
sands of fighting and bombing planes, 
guns, tanks, sheUs^ trucks and a myriad 
of other things necessary to national de- 
fense, the builders of machine fools were 
able to turn out the equipment for pro- 
ducing them quickly and in large quanti- 
ties. First had to come the machine tool, 

(Continued to page 16?) 




YOU CAN KNOW 

WHEN IT'S TIGHT ENOUGH 



I ffiicivwpric ^ no- Injury to h«llow t«rtwi, 

i i bitN ot die- call i^arta witli Wlllia.mN' 

unique* "Mcaiurrehch" Nn. U-21, It iii- 

■ dicAicA praucir -WDricin^ load loT atl the amp(|cr 
^ ,| foT J3C:K Aecket JioLlaw-itr^vf*. ICa one 

h: i of 1& uTiitft in Williftmt* improved Holtow- 

. I 5cr«w Wrincli Sot No. AL-ldi, and typical of 

[ (l the many modern and «KEtrem#1y uenful tool# 

- In WJIliam*^ ^ Sui^eraockct” line. 
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Other William e'' WroRchca include both Carbon 
and Alloy ateel typea for practleally overy 
I kind, of aetvkc. hlill Suj^ply and Aulomntlv^ 

jivhbc-ra everywhere acU WiHiAmn-'' Wrcnchn+ 
Industrial worker* 
Bknd mectLAnlef In the 
vad^up trade* cau. 
buy them, at a ILh- 
eral dLieount, either 
dlirre.! from theH«up- 
plicr* OT throuirH 
iheir i^mployer. Ask 
your Foreman or 
■Supe tintendentt 







Addreea 



City 






William* £ Co., 227 
La.fa.yetle St^ N'eV' Yorh city. 

le-nd ''‘'Hqw to SeIecI 
WrenqlaEp/" FH 10^1 



Nar 



OST YOUl? fHS€ COPY 

An intereftpur, infi^rmatlye 
hook that ovary machanle 
nEEdN. Ilata an Wreheh lypEN, 
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^%fY 

then the defense ^goods. Fortunately the 
ma^^hine tool mduatry had had a “warmup^' 
period for the "'all-out" job. Machine tools 
are used to make vacuum cleaners^ refrig- 
erators, radios, telephones and thousands 
of other peacetime products. Too, the in- 
dustry had helped to supply England and 
France with the machines for manufac- 
turing war-making devices and supplies. 
The industry, therefore, knew in a general 
way what would be needed and set out to 
fulfill the need. It takes from four months 
to two years to build a machine tool be- 
cause most types must be made to order, 
desired to perform a special job^ or must 
be equipped with special attachments. So 
machine tool production, which in the four 
years of 1931-1934 averaged only $30^000,- 
000 Jumped to $200,000^000 in 1939, exceed- 
ing the 1929 p^ak. Then in 1940 the pro- 
duction was more than doubled — to $450,- 
600,000, and the 1941 output will total 
$750,000,000, according to Tell Bema, di- 
rector, National Madiine Tool Builders 
Association. 

What the automobile industry has ac- 
complished with the aid of machine tools 
is almost miraculous, some companies hav- 
ing reached production levels of 5,000 to 
6,000 cars per day. But for the machine- 
making machines, the output of a single 
plant might never have exceeded a few 
hundred, no matter how many skilled 
craftsmen may have been employed. 

Typical of these tools is a big automatic 
boring machine that in one swift operation 
esi^bhshes a 75-degree angle for all 12 
cylinders for a V-type engine. It performs 
thi& boring with the finesse of a watchmak- 
er-y-^ accuracy is within 1/1,000 inch. 
Another is a huge lathe in which parts as 
large as a 16- inch coast defense gun can be 
handled. . This tool is called the " Vatch- 
maker’^s lathe" by the operators, a tribute 
to its precision. 

It takes the unerring skill of a master 
craftsman to produce a large broaching 
cutter to be used in manufacturing gear 
blanks. After the steel is ^'roughed out” 
and hardened^ it takes him many hours to 
finish grind the teeth because there are as 
many as 380 on some broaches. The height^ 
thickness and shape of each toothy as well 
as the distance between teelh^ are not al- 
lowed to vary more than a few ten-^thou- 
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How to sand a mitre cut 
on a circular saw! 



^ Take an old circuLir 

off the teech . * , covet oac ^ 

a coarse grit Aioxice Brand Aiuminum 
Oxide £lectrocoatrcl ""'JCS'-R Paper, 
the other with fine grit^ . . and Presioi 
you have a higfiLy ^aadmg 

machioe. Yotic^n usethS^ di$csaader 
not only for ianding rciltte cuts., but 
in dozens of ocher ways. And this disc 
Is ddIv o ne of the oiaiiy CarboruadiiQi 
Brand Abrasive Products that can 
make your Work easier and more 
pleasant. 



High speed sanding in 
furniture factories 



• Much of tbt siding in woodwork-p 
iiiE plants is done with Aloxitc Brand 
Ahimlnum Oxide Hleccrocoatcd 
"K5"-R Sanding Belts, 

famous for the way they 
dyciioD,. CUE costs and produce finer 
finishes. They are the same quality 
products that are offered for use Id 
your shop. 

Send lOc for 95 page iUustraCed man* 
ual on home crafiscnanship, and well 
include a souvenir sharpening stone, 



Write- DepL. M -101 

THi CARBORUNDUM COMPANY 



nia. u.i.MT^oP^. 



Niagara Faili^ /V, F. 

AAoaft# mn4 Ha ^ t^\aUr*4 
44* uid. JniUrjA* DaBiLfiCbm- CVrborilsattM c;hb[;wiiti 
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knows whnts behint! 
thnsB Taals! 



12-inch 

Lathip 



Every rime a. Dclii worker pre-loaiis a. ball bearing as 
in this f^hutu|;r»phf he b-i^s instruments so 
Ca-te that he Cnn equalise Variations in bearing 
tfthbr^/^r hftrn^rrt 

Thlti man knows that the tifisiett precis iqn w’lticb he 
p\fis into every Deica meial and w^ood-workinj* machine 
“■whether ic's '"pre-load inf;" ball bearin|;St ^'diamond 
bori]tg"'p “preeisiofl grinding'' or ‘'tlynamic balancing" — 
is but one reason for the amazing circle ncy of Delta cooUr 
Another reason is the orgninEzatlon th^ic stands behind 
every DeJiii worker. Delta engineers and technicians have 
pioneered practically every m^ajcir jnifirOYemenC in this 
type of machine. 

Today — as for the pait 14 years — these unseen factors 
assure you [h;il DeltA gives you most machine value per 
dollar. 

Send fo-r Lnle^t Delta Catalog 

A eompki^ guide book to tK>wef tools which not only lists the 
complete lineolDdia "Cualiiy " w ood and ntctalworkiag tools 
— but ahowN yoir itii;: iinporlant points to look for in 9II power 
tools. It illustrates and cxpljins ihe advantages of Ehe many 
hidden feaiurcs of design and construciioi] 
■HI ~ r ^Sli make for long, belfcr service in powrr 

(Also send for Proj-act Rook No# ^ 
LMMMjfciB crowd ed with' ntw prophets, indudi ng war k- 
ing drawjjig$j phetogeaphis acui full Ins^uC- 
uons.) 



■ Ttifl D«ltA MpfturA$tUrEpi^04. (Pept^GBl-L) 

J flit.H>-6.S4 Jv. Vienna, A vc-mio, MilwaiLke? 

I ?>crtrj me EFiie lates^L Delta C»ia[iJ|f 

I ttiF romplet-F lini- of DHt:a. l^^thc-n, CifC'idar l^nnd 

I ^icrvH StiatHSTH, tnandcTif and Drill ]^tei^h:b. 

I Q I lOc <*tampa or colji? fuv wHic!i icoO P^c the 

j iww Delta Projett EtOdk H. 

j Nomv . 

I Aii4t't3j .1 . .... . t . . . 

■ Ciiy. , . . . . 

" O Check here if rulj -shre u Detia uskt now. 
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sandthg of an inch. Once set in a broaching 
machinep however, this cutter in the hands 
of a relatively imskiEed operator can turn 
out thousands of gear blanks to extremely 
close limits of accuracy- Thus is. the rare 
skill of a master toolmaker multiplied a 
thousandfold by modem machine tools. 

In the early days of the automobile^ it 
was considered an astounding feat for tool- 
makers to build a set of fender dies— forms 
for shaping the metal — in a year's time. 
AU the work was done by hand. As time 
brought new machinesj a power-driven 
milling machine was developed that could 
fashion the same metal dies in the record 
time of eight months. Now, with modern 
machine tools^ a lull set of dies for the 
modern car, which is vastly more compli- 
cated to manufacture than the early auto- 
mobilCj can be engraved in less than one 
month. Some of these machines actually 
duplicate in the steel die block the exact 
shape o£ a wooden or plaster model 

The inner shell of the hub cap of one 
automobile costa about 12 cents when made 
by machinery. But the dies to shape it 
cost about $13,500 and the automatic press 
to stamp it costs about $30,000 — a machine 
cost of nearly $44,000 to produce an article 
costing 12 cents^ To pound out that inner 
shell by hand would cost only $24 for tools. 
Yet one operator, guiding the machines, 
can turn out 2,160 of these shells in the 
time it takes to make one by hand. Simi- 
larly the cost of making a low-priced au- 
tomobile by hand would approximate 
$18,000. At such a price, only a few cars a 
year could be sold. 

Through the evolution of machines that 
make machines — evolution for peacetime 
products— America now finds herself ready 
for the vast job of making the implements 
of national defense. 



Removing Stain From Trays 

Stains in photo developing trays can be 
removed easily and at no cost by the fol- 
lowing method: After finishing work in 
the darkroom, rinse out the developer tray 
and pour your acetic- add short-stop solu- 
tion into it, adding a little ordinary table 
salt Leave this solution in the tray until 
the next time you use the darkroom. It will 
absorb all developer stains, leaving the 
tray clean and white. Be sure to rinse the 
tray thoroughly before it is used again. 
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anCTdhf garClMASS. 



BRONZE FOUNDRY Workshops 



D ay^ chat might have been duds are 
chrilLing experiences with SUPER- 
X- Time and egain you juarvel at the 
way SUPER-X sends an old drake into 
a spin — and each tjcpcx-ience like that 
f AoW you the ifopoxtance of SUPER-X 
short shot strlngf^ . Vom 

fa 

ft'ESTEftN CAkTRTDGe COMPANY 
DEjTt j-4ft, Eiit Alcaic, iniiKiii 
Mrj.se iDiil, FR£Ek fht 
Western Amnwriiiliofl Hafidljaok ani 
fcliJrf Full parLienJui 

suPEH-x vA xptai th^t iiiiiis. 






SHOES 

MONEY selling 
line ef military shoes 
wear. Two hundred 
tyles for work or play* 
CoemTLissioniS, Age — 
experience — unimportant. 
Part or full time. RUSH 
namej address for details. 
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ukMiUllJit! Ln tiiri^c il^ui ITlIlH] F. b]a£iL 

teinzL I3D-.D0, 3:7.r^U. T.4^k[i. KrIiMS CltJ. Fpm Cliculhr. 

KANSAS CITY SPECIALTIES CO. 

P. O- Bqk OopL P-ZS Kant At City, Mo. 
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•NDIlATRy IS TUnHINC^ 

TO ARC WELDING 

All ever (Ikp country htc 
lEAlniflfl nave prucnJiienCid inra-u^b Lia 

racradJiHi protluCtl-^b np««d na Ct>frt- 
partd -wLUi mcttaodi Of bWtnl 

fabric Jitiutt, ConaLructiuol It «Bt^cr 
flnd Ibc nnii:11ri4 work Id 

Atranfi-CT DDd inturt ^coBDiiiicaL Prof- 
I Labia rc-pair an<l nrfeaLralc-nojtcc wvrk 
is c-itaj’ tw . - - Job* nsaj be Jn^ 
for ttli^ AAkirf^. WLlJi llObAt^ 

Arc Weldirlff you CBn 
VYiFikA ftl^hO la tsno brofll ‘monthly 
and youi^ o-ut al extra 

nroflw. fnr dctallB. 

flEHDTC CaHTItaL Eh Blipdnrd 

p-f|cJprai4int OP tlfi-barL WeLderKi ThLa 
feature IctB ycu contra] your -wider 
ul Iba -w-ork,. EuyLbff E.lrriCi IaIIOt' AOd 

EAiT DPHUTIQH ClULblEB 3^00 ta 
wtM t*aU!t ^llh Ibe l-IJiht ourr-rni fur 
every Jeb. cambliiuLtiaiLft of 

vrcLiJin^ hcuL aI-vc you the exact valt- 
nfl* BPiPfir^kgc fer all kinds of 

varlc 

FDR ITtClP' TERMtlBt yac 

V owa yn.sur w«ld«r with 

praollcaLLy no aclual caab aut- 
lay. Lany montbly EiiAtaJljiicnts 
let ytpti |>uy for H v-Llb exlTk 
nranu. 

"•UILD TDUR OWN» ^StDER 

□ Hcl-Hrt u?<icnibir.-UBi'dPuftocliu- 
Id enpLne. TTiLi porlailiilc unit lets 
yi-Mi -uViETU-LC aar ptuee, HSKcLukly e«-i tb# 

8 roHl#i|a| f niitHk^p ^him UOaMiri 

3 ^ to IdUOl CHipOn fer delnku. 



Saii^grs i/e^rfcArC 

HOBART BltOL CO^ lu H-lfl, T^, CUp I 
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Tuning Up America’s Defense 
Machine 

l^ConTinyed fr om pQd P 1 1J 

rounds of blank ammunition in a couple of 
days although die crews of the big field 
guns merely display ^^firing''' flags instead 
of shooting off blank shells. The factories 
these days are too busy turning out live 
shells to supply the artillery with blanks. 

To make up for this, the commotion of 
battle is simulated with klaxon hprng^ 
smoke puff charges^ smoke pots^ tear gas, 
and suspe^nded metal bars that are struck 
by hammers to imitate artUlery fire^ 

Whenever possible, bombs are actually 
dropped if an attack plane strafes a column 
of trucksi, although the '*bombs” are noth- 




Ev«n in lh« itiock warfara ^ fummar man^uvari, fh* 
f¥reifh«r parly carriH ovt fh« raaliim of ocluel war 



ing more than paper bags of confetti. Mus- 
tard gas is simulated by exploding gallon 
cans of a sticky, smelly molasses compound 
that splatters over the ground and trees. 
Such a gassed area may not be entered 
until a decontamination squad is brought 
up and time is taken to ^read neutraliz- 
ing chemicals. 

Buried mines that blow up trucks are 
really small wooden boxes holding bottles 
of liquid smoke that is released when the 
truck wheels crush them. The engineers of 
a retreating force seatter booby trap anti- 
personnel mines among the trees and in 
the underbrnsht that blow up harmlessly 
but convincingly when soldiers trip the 
hidden wires. The trip wire is attached to 
a wooden plug held between the jaws of a 
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snap clothespin and when the plug is puHcd 
out the jaws snap together, completing an 
electric circuit that fires the Tninen All such 
devices help keep the troops on guard 
against actual contingencies and also no- 
tify the umpires what is happening. 

Although the army is still far from being 
motorized to the extent that it is going to 
be, 7,500 motor vehicles were used at the 
Hunter Liggett war game alone, a truck- 
troop ratio many times higher than existed 
in the first World Wan But horses will al- 
ways he used extensively for cavalry and 
for some artillery movements because 
trucks are useless in gome sorts of terrain 
and under some weather conditions. 

The new motorized equipment ranges all 
the way from motorcycles and the small 
quarter-ton “jeeps” to the “six by six*' six- 
wheeLdrive personnel carriers and the big 
tractors that tow large field guns. The low- 
slung “jeeps^’ are almost comitai In appear- 
ance and action yet they have turned out 
to be one of the surprises of the rearma- 
ment program. They are useful in a dozen 
ways, from stringing phone wire across 
country to carrying light guns and sharp- 
shooters up to the tops of steep hills. One 
convoy of “jeeps"^ that ran into a road block 
during one of the war games refused to be 
captured. The drivers look off up over a 
hill, dodging trees with their agile four- 
wheel-drive blitz buggies, and escaping 
before an umpire had a chance to flag them 
down. 

Aside from the actual tj^aining the troops 
receive^ the sj’my is emphasizmg its war 
games today because it wants to find out 
what are the best ways for using heavy 
tanks, for example: what the best defense 
against such tanks is, and what in turn can 
be done to make the tanks proof against 
such defenses. The army wants to know 
all the answers, and to learn them it is try- 
ing out all the weapons and strategies used 
in Elurope, as well as a few^ tricks of our 
own. 



Ctjpying Cracked Prints 

When copying a photograph with cracks 
in it, try rubbing powdered chalk into the 
cracks before the copy negative is made. 
The cracks will, of course^ appear white in 
the print made from the copy negative and 
they can be touched out easily with jot- 
ting color or with a lead pencil. 
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Wings Over the Antarctic 

mentst did not entirely foresee the useful- 
ness of such a venture to national defense. 
Like previouSj privately-financed expedi- 
tions its personnel was concerned prima- 
rily with pushing back frontiers^ probing 
the mysteries of Antarctica'^s Httle-known 
interior, and following a scientific program 
which required painstaking ohservaiions 
and experiments in biology, meteorology, 
seismology^ oceanography, bacteriology, 
geography and physiology- Government 
scientists were anxious to photograph Au- 
rora Australis, the “Southern LightSj" with 
cameras widely separated but synchro- 
nized by radio; to transmit photographs 
halfway round the earth by radio and to 
study chemical changes in the human body 
during extreme climatic changes. As on 
previous expedUdons, continuous observa- 
tions also were to be made of fluctuating 
radio and magnetic waves. All this was 
accomplished, and in addition Admiral 
Byrd's report to President Eoosevelt tells 
of exploration by plane and dog sledge of 
more than 1,000,000 square miles of new or 
Mttle-known territory; the mapping of 
1*200 miles of new coastline; of his discov- 
ery of two great peninsulas jutting far into 
the southern Pacific, of seven new islands 
and many new mountain ranges whose 
rugged contours and proniinent character- 
istics lend added weight to geographers' 
long-standing suspicion that the great, ice- 
shrouded peaks of Antarctica are exten- 
sions of the Ande®. These are spectacular 
achievements^ and equally important dis- 
coveries in 20 branches of science only 
await completion of studies now being car- 
ried on by a dozen cartographers, physi- 
cists, biologists^ geologists and teirestrial 
magnetists at various government agen- 
cies^ scientific institutions and coHegeSr But 
while these scientists, still tanned and 
hardened from 15 months^ exposure to the 
rigors of antarctic life, are occupied with 
instruments and statistical reports. Uncle 
Sam Is gaming a wealth of long-needed 
information of vital Importance to the sol- 
diers, sailors and marines now bolstering 
this nation^s defenses in Iceland, Green- 
land, Alaska and on londy sea lanes of the 
north Atlantic. 

What sort of clothing best protects the 

(CunlmLfHd pa^o- 197) 
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body when the thermometer plummets to 
50 degi-ees below zero? What is the best 
treatment for frostbite and snow blind- 
ness? Does the d&rkness of an arctic night 
rob the human body of essential vitamins? 
Do wounds and bo^ly injuries suffered in 
cold weather require different treatment 
from those received in femperate climates? 
These are only a few of the problems for 
which the Antarctic Eixpeditlon is provid- 
ing answers daily to war-minded govern- 
ment bureaus. 

Cold weather clothings always a serious 
problem to eiiplorers in the past, was re- 
duced to its lowest common denominator, 
expedition leaders have advised the War 
Department. LoosCp well-fitting wool gar- 
ments such as might be worn at home were 
found entirely adequate if supplemented 
with heavy wool parkas and outer gar- 
ments of light, windproof materiaL Heavy 
furs were discarded except for plane flights 
and Occasional use on the trail Long- 
sleeved leather mitts containing wool *lin- 
ers” kept hands warm at even 762 degrees 
below zerOj while the best “mushing'' boots 
were found to be ordinary garden-variety 
*%rctlcs” with high felt boots inside. Be- 
cause large ski boots played hobs with 
woolen socks, most men preferred snugger 
sizes which allowed only room for two 
pairs of heavy socks and a thin felt inner 
sole. 

Low temperature operation of tanks and 
tractors is of especial interest to the War 
Department and on that and related sub- 
jects the explorers brought hack a wealfc 
of information. Most tank treads are in- 
effective in deep snow but an Army tank 
driver and a Navy submarine engineer 
jointly devised a homemade contraption 
that enabled the heaviest tank at West 
Base to scamper around like a "Husky'^ 
puppy. Photos of the device were sent 
back by radio, another expedition experi- 
ment. Other devices included revolution- 
ary radio equipment and exhaustive tests 
to determine the extent to which the 
Southern Lights and other electrical phe- 
nomena affected radio reception. Contin- 
uous records were also kept of cosmic ray 
and electron activities in high southern 
latitudes. 

Tests were even made on window glass 
of several types to determine which would 
(Comliiw«d ta png# 
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Targo offers the fim of trapiboatmi^ and 
Skaet at moderate cost and traios the eye 
for any aerial shooting. 

.32 CpI. e-Shot Clip Repeater, Mod«l 43TR.$f 1.75* 
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eend 3^ for Targo folder^ 
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remain tr^n^arent despite a temperature 
difference, inside and out, of 14fl degrees. 
Under such conditions most windows 
would coat over quickly with Jack Frost 
patterns pleasing to children but scarcely 
to plane pilots flying at high altitudes. 
Members of the ice party also conquered 
the greatest bugaboo of all polar explorers 
— cold feet. Double floors with warm air 
circulating between solved the problem. 

Food is always important to ai-med 
forces, particularly in polar regions where 
the body consumes an abnormal amount 
of energy, A balanced dieh however, 
which included such delicacies as fresh 
fruits and vegetables packed in the States 
by modem freezing methods, and an ample 
supply of vitamin concentrates, kept the 
entire expedition in good health and spirits. 

More technical were the expedition's ex- 
periments with preheated carburetion, 
condensation in gasoline lines, and relative 
efficiency of various anti freeze solutions. 
Each lesson learned was one step closer to 
successful operation of motorized United 
States forces in the far North. Surely, in 
ways undreamed of by earlier explorers, 
the recent Antarctic expedition yielded 
rich returns. 



Effective Glass-Cleaning Method 

The foUo^ving method is recommended 
for cleaning the glass of enlargei^ negative 
carriers, contact printers and other places 
where utmost cleanliness is necessary for 
good work: Cut a small square of soft 
muslin and on it place powdered whiting, 
about an ounce. Tie the corners of the 
cloth together to form a small bag. The bag 
is moistened slightly with denatured alco- 
hol and rubbed over the glass, after which 
it is rubbed with a soft, Untless cloth. 




FIRST a 
FINEST 



Tool OF 1001 USES 



f 

■ A whole toolshop ki your 
T hand. For preciBton work 
Oa alloyi, platdcs, 

wood^ h orn^ bone, glasa^ 
etc. For your own 
hobby enjoyment 
or as a gift. 

Uses 300 easy- v 
to-change acces- 
sories to grinds drill, 
polish, cut, rout^ carve, 
sand, sharperiH en- 
grave. 25*000 r.p.m. Weight 12 ounce. 
With 7 Aeccssorieij portpfiid......$ 10,50 





FREI 

■ ffi 

IQ -D 


; U-f 
ipCI (1 
mti N« 


'4GI MTI^LCO 
IriEI l«ni dN 

IHEK Itm 





M lth chin new tool nay- 

one fail tii»w mak,i^i for a rcn- 
epelit vfilunble *rtl^ 
v§rH fruni copper, plnnil- 
oum^ pewter, lirnuji or 
hllver^ and kSts tJieiu h 
lie^lifllTDl himd hnutnereil 
UhIhIi. a faiiGlufttliiif new 
*r a reiejin-i t-o ciitd 
iikaory. 

iJPminerPfp niirfoeeH, 
nlnkn, nhnpeii, 

plereejOp enj^rii vej»« 

vep^phjie woSrN* 
^ f PEhi^m in an? HockeC. Wt. 
Ibfl. 

Wilh Ac»E»rioF $ 2 f.S 0 

eHteAaOWHEEL&MFQ.C0. 

loa S. Aberdaen it. 
Chlticfo, Ilf. 



730 SHAVES FROM I RUDE' 

f Um RUOBDU-iMEikl Hw Ihtft IlnHW 




fitnr □er Fve- ■!! rhAkta dhoibi+^An 

Mhidh jiciEu^nii mhr]^ 



chaDj|q IjLuLci''', 
^ u«od : 



K^UH U. irlauta lulh 




JAnt 

^ -irKlLki LiUd 4iMr. 

1 blrndt DT«r 7M 

TllBiltJl 

li. irlauta -V Tulhf r. CivH katn. umwlJi. 

■bAi>ini wJrn. Xn BGkda UJ hi 

Bivlq ud pn^r pr4«i«lr4 — aiiUcMlt 
■mllY. Jaift Eun biiil\ ln> -iliarp*!! 

iAmilt. hV Ctahk WdL laMlEh Kurf^ -- 
nfflv — ennjiMi— Iq ALurq4ElV& <««l. W4lphi ftrir 

WLU 

SEND NO MDNEY1 S;J:.‘±r;*ra 

r*wfMh pooitu? ™ Jdl lirrr^- 1?^ HAZ-frMl.l_ (rrr 
1 dm\fK nrwl Ir r«U'K- Wfi wN-t HnaaLh, nint 

aluTM yo*k Hf. FK^ ■" IL nival 

•^wr s>ian7 r« |mkI ui I&t li- Rvif— udor Swwt- 

UZOULL eOMPiUlf, tn M. MU|fa«. III; Bhkqt. IL 

PADDOCK Ball Bearing BAND SAW GUIDES 

STOP BLADE BREAKAGE 

XocDnnniEDded for new and a|d nkP^I-Irfe^-i *^1 cnaLcria] al 

aD 7 Dp<«di. ftiCnnKfi r«lucc;i apcratiDii huai-df). 

pwHiucHor?- Wli«A|# Atv lawrchant^t- — Ln Ihnefr 

■clK of fiud.E -1 la ohjc. AOd 4^1 ppnr^lrienL 

niDJiQfw;t-iLr«fD lUlnil Paddock Guides. 

PADDOCK TDOi. D*pt. H, 14 LB Walitul^ Xabhi Clly, Md. 
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'tew 64 Page Fell-Color 

LIONEL CATALOG 

Pictures ma^t nmaiing of troinl Lionel 

hciiever fpHed qyr on hhe raWil Send forcoltilcq. 



LIONEL Dipt.D, 15 £o3t 26?h 5tr«el,Ni^ Yoffc 

PlfrBi^ ttntA of Once e fr^e cop^ of the ne^ 
04 po^o LbiittI Cotolo^. 






Addrais 



-Stota, 



™th J 



OOGtkS ^ ■ 

* Wjl<-r|Oh'OL>r g Ivf- 1 
rRv«.iji iluir I 

^■SOD I 

r I I 

COMPARATIVE 

miHaTHS 

■ LIh^ pw^ III. krH:li 



^ FFk ynur ^xipplflcf rurniturii, ch!pp«-d 
_ j¥ vAn#6r, splintvrad moldEngi 

Efht new ^ « Rogiri it^vi 

put lonotr bacauM H't $trongar p . . aiu 
uiafLiP for ra&diring tpflrfTng ^«ods, laothar. 
cflblii#f work, wo^di-n dr*w#r pulli, itifariQf 
build lifvg -eqnffru-ction, and Iht like. 



SPECIAL OFFER! 5^1 It 10 tSrtta 3 nil ijp 
tLip--^, |Bf or tan al furdiirara itorci 
wilv, nr Mfld Id tcrtli Ear lulk-iizt 
Jar, 3 Pr-t^ or«J<«!. liWk Divirfl 
nt'm iilcBi, a^Mf pLant gn how lo 
■Hkjt lihEliI artJglfi, plui. a 

fn* Mt «r . . 

QEFAfiTMEP^T L. 

AoatJia gLur co> 

glnucB*tfiF. jftjrii. 



Extended Camera Bellows Rests 
on Music Stand 




Being made of thin metalj the sliding 
racks that support the hellowa of some 
cameras in extended position allow the 
fi'ont end to sag unless it is given some ex- 
tra support. I always can-y a telescoping 
music stand, which is used to support the 
front of the bellows when they are double 
or triple -extended. This does away with 
vibration and holds the lens even with the 
back of the camera. 

— Arthur TrauJfei\ Davenpoi-tp Iowa. 



Reflector Cord Is Handy Measure 

When taking portraits with a camera not 
equipped for ground-glass focusing, the 
exact distance always should be measured 
before setting the focus. Place small strips 
of adhesive tape at 1-ft. intervals on the 
cord of your light reflector and you will 
have a handy "tape measure,” 
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You Can Build Your Own Boat 
fngine around a Ford V-8 

L WITH KRW CONVERSION MUTS 



Thfnh of it-^9 c^lSTider iw Eind fl-motrthne^s at the ]ow«it poa- 
tihh eoffU ItV ca&y too — you don't hav« tp In: an expert m&x 
chanic to aEsemble KI^W Ckm version Farter We lurnl-ah eom- 
pLctc iiiatruotEonaL These kite contain ttie idrnLio^ purts pacd 
■with hnind rew Ford VHB's to btiild the famovs KRW Marine 
V-B EuBlne. Write for prlcesr Parte alio avaEfable for wn* 
Verting Ford Modol A EtiATines^ 

K. R. W1 LSON, 17 Lock St.p BUFFALO, N. V. 

Burfdfln of 5hop fguipmeiif for Ford Deafen 5fnce 1916 



Wander^Tone NOISE ELI »J NAT Oft 

jLict 1-0 r^ur mdla liCooirr Dlir 7 rt vrATTjdva 

ima Tn>ay fvc^iIcli s'kc imirt 

HGkKVd Serd-ND-Uanov P^y SChf- Eil,Lia 

CCXUir*' W If^lL-d ilUf; Jnil w*'l!E nniij 

Ih'turci ka i 0 n>' 4 lur re/inwl Lf not dtl iKhtcrdi 

wmiwMom tnwfiB. im . 8 . inw h , Ort it, , ra^. nr. 



Just Guide HI 

^inrg UbB HigEla UmA UW ImI 
^ij f vor mvl IucIh tm ««nffta 
K^ll aiiM cofly ilreMy tu^-ria 
1 -^l« € iri*t Mfclfic tm.Tt . . . m. 
luid iliH imAm aamvii \ji> euil bii 
B^wura » r«Hl. '¥f^4f!u U Jkbr 
inc4c — ca tic BAHniblr JeiM tr 

00. Lho LiJilHE phM tUL h^ld! 

In y^uT fdD.JFaEoi Rii>p JSOfl 
HEbUa. nUjald ... Mi laM ikd 
t>LoJa ■■□m.B iQ BLoail ■I.l1]i 
BEuddSy bvilt ■ - . QoJy l.-ii4 iiHn-> 
IhC iuj-la . . . Bsw Heda uQlnc. 
Em^ E'.*la IniricaAfl -d^ni — 
Ml iriiEKii a 'diinuiHbbB Hiulinl^ 
Rurica H -Er^rtuaii. M iLrlll 
■ nil;i yng. wh^ii VbiJ CH. n 
MsU-k* fm Tb«E IiukL 



u. s. roj. 

fltlur pKlrali 

at Hand 

li'l iMt . . . tuu ah HU 

CT 3 HL, |>*f Ktin^ 
UH: up Hi mOdium. 

turd vh 4. OlieraLn ua 

3ia-l» V. Uk tUlcTida 
lll>d-iuLin|| BUtTmA- IF 
y-DUE dEidH- oaf. yM 

]i>n> 3dClTQ-^AW, 
id.Sfi . . , ira'll fymM 
paetac*- Orand fiL,, 
|>Oitinui hplunra miiB 
ii«aia|«. hE O S' t; 
BACK d not Hiduhbbd 
oltgr A -dAF* ^M- 



rnlu»wi fidi. trifr'i. 

S 'ilh uUf riddini: A'llTan nert^lpM < IBl 
Tnot. W.altD«i 1 

mflIAc H^ho Arc. *q. 4bi. iph^ 

puli iM Iba lull ^ HPPer twk tnrhra [ 
InA^a.liiii. T FoV Amn. n-iTui tor dnnrmLiv^ 



rb^lDC dl J r-hf«. 

* 1 , LtMh, Hfc 

In aiuweriaf an adv«tti)em«nt with a coupon, be 
fute to wdtc name and Mmplete addreta ^arly. 




MAKE AND SAVE 
MONEY WITH 
THE KELPFUL 



ONLY 25c 
FIVE FOR 

The Ivw c*st Bfid prartlciil tinfcp 
you nred. lllUHFMOd wInH TvaiDi-ui 
and dLujn'TamB. Order trxlxy. 



I, t*hato Enlir^ers 

!• 14 Fl UuEbiiaril Itunat»ul; 

L Et«dJ:oplilEE3i 

4 ^ WM^wOrllLrui Pewn: TmLi 

S, Ham«iTi4J« w«L0et4 

fiL, ColoH^ CbTvcfflte Otrifaiji 
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7. Bin! tlauBes 

L Fbjih aitAi OiTijdB TYaetori 
B 4 . Txx|.dBerQr 
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II, C^lfanlnf Fonualai 

12+ Coiioetic Faromtsa 

13. !TreiiurB Flndcxp 

J4^ Lot ClblDS md TourJit 

15. Food; rrod'UjcE F^JEnulox 
l£. Ci«rd«a Wo&d)t«rt adiS 
FurnRjurs 

17. l^mldtirknE *P*I TtrH¥Ui|i 

IQi, IS-rOttttlE Miljaclfl riinEi 

19. JMnmq Work Dupw limit i«a 

M-, TelelDDpci 
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». 
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M«til FtitiPS end CgliKrlnE 
Fast lit Yadvt 
EUt* itocfna Lh 

lSiU«f|L<r 1 L£ P]*JfJ««fia 

I'tHjEo Primor iiul Drssr 
It Ft t^4Llilra 
jficisst Hwss and L'LEEIly 
TliiLlcrx 
3 [cExI l!:nil 

Fer F^'et3L[ldf 
Bailditijf 18 FL 
IjOTver Yoiit Fuel Cwt 
WOad TiAmlji^- 
TrtpplDf B^ll AaEUoIx 
If^ier-DrlToa klldffbt Car 
TeaIdTi'ii Tuur Dox 
HuiJill CHilLbRt 
MaLLriE IfEmCT With HkUi!] 



HaajrJiriE WAllpapiir 
39. B-ickyord OordarlfUi 
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ONTARIO ITREET • n»in 31 ^ • CHICAGO 
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I □Jitf ^ 

1^ □ JckDliCf 
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TABU SAW 



$17" 



Tfce Ort/y 
LOW PRICED 
Bg(I BEafin^ Sow 

lt"B tlie tCK'fl liair- 
Enin of the yenr at 

$17. TG lc3B iT3t»Lor t 

Jlandlea rip. eroua- 
Cul. smitife. lievel. 
end con3poLLRd out- 
tinff. Takes btadi.-n nnit chi]i- 
per? ■fni' da-du work. Cuta 
2%^ thick— 6^" ahead of 
blade. Ask your dcifclcr lis 
(hii$ Power King 
rkoJe] $26.^5. Send 
oateln® with 

B p cii i u tinj IkH- r 

IL, WBFMWp Ind. 

□ T"V B" aiwn 
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in dCsLgLTl aild filjility tA 

IRE rnuU*. OiKratmB ty vertical 
^ j bratit>n ^ ina-tcad of rotary pfin - 
cJpIt. . . writ« on cuti 

iinut-tuBli blocki; ^nEr<'VCfl 
on and metah;; 

^ cprv« wood; literalLjir 



''-ilicea^' Cirdboar<j; 
loqJi leather . . . hner, 
truer; filler work. 



IniorinB *lc3rfy pre- 
ciiion reiulli. from 
rsf>jd cuttini^ or ali<:- 
3i1g motlomp. 



ENGRAVE 

ON 

GLASS 



For decofatLve effei;t% 
mpking or other 
(Lna work, Vibro-Tool 
ereaEca 

Mttfkl t-tcrl with' 
out credtirtu: 
atre«a. 



Really "100 tool* ifl 
one", VibrO'Tool ia indi*- 
_ penbablt fotf "1001" ope^a- 
For erjifl workcrH, for 
fact wy or other pr^uction work , 
^ Iherc i* TvothinE to- approach it. 
Tool comijlcte with aBaottod necdlci 
$7.£0 postpaid. Circular on 



Gi™ your own totnectaft projocti and modzh 
tKa Very same COn»ideratkpn tEia alrcFaft engl- 
neeci give their producu« Use WELDWOOD 
GLUE— /Ae gfue of th^ #jVcrtf/f mdtf^irym 

WELDWOOD Plairic Ibiui GLUE f[Wfe| iBroti^j lighE 
<ndijdj3g ioEnti 4fld dowelKi. ft u WATERPROOF^ ROT- 
FrOOF and STAINFfiEE^ ane cold HttinB^^olh- 

ing lO add but tip water — ifLptantry mdy 10 UB« willieut 
CrSrky formuli. You'^lJ b* 4kiCOLtEliud by the nmmhmi It'^a 
nilly A fmitiXLlt ^lue. 

UNITfD STAHS PLYWOOD CORP. 

Wnrfd'MliMrgut pra^w« frf fTytrt&d 

61 d w««| SltMt, Miw K. Y, 



'ncffsfSw- 



can't uwVinHSMiH 
hto riHM mihI ZS^ ia etjn f*r JMSm 
l^^-25/-S0^-SS ^ ^ va&iaHB iWNUAL {FIuh 



TME NEW 
eURGESS 



A BIG STEP FORWARD 



^BURGESS HANDICRAFT SUPPLIES 

174 N. WABASH AVR, CHICAGO. ILL. 



Foffow i-heAhctaH 
Mokers! -Qi,m n 
WITH WELDWOOD 



WELDWAVD 

w w PLAXTIC REftlN Wr 

WATERPROOF CLUE 



Length of Cord Steadies Camera 
When Making Long Exposures 




Arranged to form a figure 8, with a few 
twists at the crossing pointy a length of 
heavy cord can he u^ed to steady yoiir 
camera when making Iqng exposures. The 
lower loop of the cord is held under the 
feet and the upper section is slipped over 
the bed of the camera. Upward pressure 
against the cord results in rigidity- 



Prints Washed Without Splashing 






Photo prints 
can be washed un- 
der a faucet with- 
out Splashing wa- 
ter If a piece of 
cloth is fastened to 
the faucet and al- 
lowed to hang 
down into the 
washing tray. A 
of 

den hose, split 

one side^ holds the cloth on the faucet. 
The cloth also prevent? a direct stream of 
water from striking the prints. 
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POPULAR MECHANICS 









Foot Switck for tke Enlarger 




An atiiomohile starter switch bolted to 
Si board and wired into the enlarger circuit 
provides an efficient and inexpensive foot 
switch. The one in the photo cost only 24 
cents and is still operating perfectly after 
si>c months of service. 



Paper Towels for Blotting Prints 

Paper towels in roll form are highly ab- 
sorbent and provide a convenient substi- 
tute for blotting paper when removing ex- 




cess water from the backs of ferrotyped 
prints, A section of the paper may be used 
a number of times before it becomes soiledf 
and can then be tom off and discarded. 



Reflecting Light on Subject 

Frequently a large mirror can be used to 
reflect light into a dark area when taking 
a photograph. Place the mirror near the 
camera and prop it at such an angle that 
light is reflected on the dark portions. 




ATOftK SXP£/fS£! 



* Rid your dog of worms? Any jnippy or dog can 
be safely wormed with Glover^^ Imperial Capsuks^ 
which expel Round (Ascarids), Hook and Whip 
Worms— ALL THREE are eLimlnaied without dan- 
ger of toxic poisoning or violent after OaLy 

2^c (extra large box 

Ac All n/vg 51am 

Get Gl^^vtf 's Ca^^lci then oa yoQt dtig 

— if net Mtimly Scod the ear- 

ton and yout money waH he ccfimded. Offt^r 
applies fp Fka Kilief, Glorff's 

Mtdicinc^ and other 
Glovet'A Deg MfidicicLCS. 

Smd ceday kr booklet of Dog 
Pic[urcs in color and Hi pi^9 on 
the Cite of Trtiur Dug— and offer 
of FRLH VcDeianar]^ 




GLOVER’S 

capsules 



H, C|ay GIov« Co., loc.+ Dept.- ana, 

Fouetb Ave., New York 

n^BsC Ecnd FREE booTd.ee ts adv^ruKd, and mfbrmatEon 
re^irdiag FREE Vcrcrinary adyice. 

Nami^ 

Addi-i ^ 




ivns hAbfr Ob Toa m 
1^4 U4T liUiLtm U iM^E- UtktPbWX'O 
iRGCMnirft t-minJE knd 6lJm. 

OUT c4fll h rtah mmd hja. Tin Ldift] Phntd 
bitrfir b AAITOIUTK. Nd 

■ ^nrt. IBM 
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Ebitrfir b AAITOIUTK. Ku ^ . 

aa^ saeiM ■« ^grt. itj* i:b m 
TUm /VI F 

IdMi-O, WWartlJnl £LpK*wT«fheltir SIZE 



Be a BADIO Technician 



L«amatH«me. M«itvMak« S^54llv $M) AW««l< 

If vou -M'fbtil Iwtter PB7 4mEek, and a Job yeitk n. Ieoxh! 

ItagiQ, T^te^vLiiaiL. Hun^r«de I tro-in JoiTbE] IhtLr K^T-o 

SDOwn le stJll KTOwinE— that'ji why ii pAfi mJuiy tSOj BtU, 
SISO a — why ^fttn f5 to aio * v^tek e^tni iu ajKiire 

tiETic- while Iconuiig. My cao. h<iTp yo^u b*lWT rniLnEi, 

pep Lb Anup, Hnvy. Free book tell* ahoul ninhp 

■□□d Job opjwftitjliy ej Radi4> alFe™. MAIL TEIE COUPO&f 



MIL J. E, SMITU, Dept. JEPA 

K-thEioiiial RiuLI-o WaiMaRton. D. C. 

Mmiy -m* yoiar bank PRREl <Nd Aale-AiaAB will Write 

FLalffltr.) 

NAME AOR- . - 

AOnlteS^. 

cm" STATE- - - . 
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SOUTH BEND LATHES 



for Precision Machine Work 




AcrtiTitp Jamqpflpfl^twiiTiB htt 
p^rfurmed ea% SoqtJi B«nl Tjlhi^ 
woM elidt clftvcUiloH 
nwh ifl-ddlc ia furefuHy t&ted for 
sciTjairnaa with V-waffa af tbe J>ed. 




ibmiil 

cutting operntiobi tun be per- 
CornKcf ou 5ouU& Beihl LatJi^ji b^ 
■cauba their lend nrr Icfllcti 

far hcrtiTBey nf Eenri with irpresn-! 
optical luEDJi-uriji|g' 




Tbr aoiijoolJi, quicL omtutkii£] of 

8cmth Dead Latlnei ii tlLOmiltor 
t-tie ■nrefullEupeclJajt knil tr^tLog 
of giTATs few D,m|irfl4^ of Lw>th 
pitch diaEDeter juid eMU^Q^trinl^. 




fl* Model A SdUlt Befid Wori;jlinp QiiSdc Chaopr &car Freci^oo Bcdc]! Lntba 



^und deaij:^, qx^Tt vurkjnanahip^ and quality matertalg are 
OTunb^neil in Siiutb Bend Latbqs tfl pvq tliem pqrniaiH?nt ac-tunucy. 
For rnurq fhjin thirty they Mvq been giving dependable, 

tronble^fftn Service on tne irio^t e^ncling ctneses of irwohine workr 




Thncmgliout the pmopaa of iriAniEfaotu.Tie, parts and xmits for Sooth 
Bend LathE!a are frequently iiispcctcd 4od tested tp aa^nre acciiracy 
iil tlijc ^inahed prcKluLt. 

Final teats &re made 
with the lathe In opeTiL- 
tionr Ench lathe must 
maohme work to ex- 
tremely close tolcma-DeS 
before it Is approv-cd for 
shipment from foetoj^. 

South Bend Lntbea 
are made in five sizes: 

10% 13% and l<i^ 

swingp 3' to bed 
lengths, in Tool Boom or 
manufacturing types, 
with countershaft or 
motor drive. Write for 
a catalog and name of 

your neaii?at dealer* Uttd[smf4il:li Motor Brivo TckiI Roam Lktlw 




I^HINTED BV POiPULAft MEChAhiA-I- Ut V- A. 
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*'pQor D«ts7 was io awful fbape^ Her owp« 
had ta coax her to starts and Lf 5be did statti it cook 
all kinds of pampering to keep her going4 No 
pep or power at all — tragic breezed by so fast 
she loakcd as if she were backing up! 



slie cou/dn'f keep up 
wifh o Iticfclfe carf^' 



looked Like the booe yard for poor Betsyi 
But one day a service maUp after watch Jog her 
struggle up to the gas pimip, said to her owcier^ 
^LqWs to me Like trouble in the eJectrJcaL sysiera. 
If j'ou'll let me give her a Packard Certihed He- 
Wiriog check-up, welL hud out for sure/ 



“The sefTic^ man 
found several ^bortI>e- 
necks/ where worn 
cables were causing 
shorts and 4eaks/ He replaced them with 
Packard Cable. Now Betsy buzzes along 
without a murrnui^— and she's always first 
away when the light turns green!” 



4 ^ 0 ^ Pea and P<uuen> 



KNEW HER WHEN 



Get a PACKARD CERTIFIED RE-WIRING CHECK-UP 



If your car is suffering from 
lost power and pick-up, 
unsatisfactory lighting or 
poor gasoline mileaget it's 
time to stop at your near^ 
est Packard Certified Re- 
tiring station. It takes 
only a short time for a 
thorough check of the entire 
electrical system^ including all electrical 
units and accessories as well as the wiring. 
Packard mechanics have the technical skill 
and the proper equipment to do the highest- 
grade repair work- Any necessary cable 



replacements will be made with only genu- 
ine Packard c able of the right type and gauge. 

A Packard check-np costs little^ can save a 
great deal of expense later on* Don't let a 
faulty electrical System rob your car of its 
best performance — see your Packard serv- 
ice man today* Packard Electric Division, 
Genera I Motors Corpor ation^ W ar ren j Oh lo* 





THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 
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roT MILDNESS, far BETTER TASTE GOOLEfl SMOKING, 
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All arotind you^ pack afier pack, vijii’ll Ctir^lcrfieltls 
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iiitd yon\e got a cigf$rH!P. lo rhupr uhtmi. 
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